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PYROTECHNIC PANEL
(Inter-Services Advisory Body on Pyrotechnics)

The Present Composition and address of the Panel are as follows:

Address. The Panel!s Office moved on 24.6.1946 from Portland House, -
Tothill Street, S.W.1, to 34, De Vere Gardens, Kensington, W.8.

Telephene. Western 7266. Extension 201.
Chairman

Captain T. R. G. O!Connor, 0.B.E., R.N. (Act.) (Ret!d.)(D.N.0.) to 12.3.46.
Mr. Charles Lea, M.Sc. (D.Arm.R.D.) from L.G.L6.

Vice Chaiman

Gpe Capt. F. G. S. Mitchell, 0.B.E., R.A.F., (D.irmg.R.D.) to 11.1.46.
Mr. C. Leg, M.Sc. (DJirm.R.D.) fron 12.1.46 to 3.6.46 then Chairman.
Mre Jo Se Dicly MeBeEey BeSCey AuRel.Cuy (C.S.A.R.) from ligh.lb.

Members

Lt. Col, C. C. Brid,,e, (CLELA.DL) To 2.Lul6. t
W/C'Te Jo le Cresswell, M B E., ReA.P., {C.E.i..D.) to 19.3. L;G

Major W, P. Crow, (D.G. of A. (4.3)) from 22.1.L6.

MES Jier S Diick, Mi.BaEls, BaSce, MRLICry (c.s.:x.R.) to 3.6.46 then Vice-Chaiman,
Mte Es F. Figg, F.R.1.C., (C.C.1,) from 23,8.L6.

MEs Ji St BOEDes, BeSCey e BelxChy (C.Culla) o) 22.8,46.

Mra. P. V. Be Harrison, M.B.Es, B.Sc., Ph.D. (R,D.Amm.k) from 1hL.1.46.

Mre Co Lea, M.Scey (Desiirm.R.D.) to 11.1.46 then Vice-Chairman,

Mr. V. L. May, &4M.1. Mech.E., A.I.P.E, (C.E.A.D.) from 7.5.L6.

F/Lt. K. Powell, (C.E...D.) from 5,3,46 to 29,10.46.

Lt, Cdre M. P, Price, (DJ2.0.) from 13,7.l6.

Cdr. P, Tricr, RN, (D.N.0.) from 1.4.L46.

Lt. Col, 0. H. Wansbrough-Jones, 0.B.E., (D.S.W.V.) to 8.1.46.

/ssociate Members

Mr. G. B. Ashbumer, (D.D.1.Am.) to 1847.L6.

Mr, E. W. Bateman, (C.D.E.S. Porton) from 7.5.46 to 8.7.4G.
Lt. Col, E. B. Beedle, i[,B.E. (C.I.A.) from 16,L.L46.

Mr. F. . Gaines, (E.P.0./D.G.0.F,) from =, 63.,L3.

Mre J. Keith, B.Sc. (C.I.i.) to 16.L.L6.

Mr. E. W. Lanfear, (C.D.E.S. Porton) from 19.7.46.

Mr. Ao Mo Mosses, M.Sc., Ph.D., B.Sc.(Eng), F.R,I.C., (D..M.R.D.y R.A.E.)
from 21.5.46. E
Mr. B, 4. Yeston, (D.O.F/F.) from 1.1.L6. :

Mr, E. Williams, (D.D.l.Arm. = now C.l.A./Ailr) from 18.7.L6.
Cdr, Wreford, R.N, (C.I1.N.0,) from -.1.L5.

Sccretariat

Camnander W. B. €, Ross, R.N. (Ret'd.) from 10.8.44
lirs. E. M. Laing to 22,3.L6.
Mrs. E. E. Anundel.
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Minute

P.P. iio. fugiees

518 Soldered Blow—off Discs on Pyro Stores (Candles
Smoke Red, Hessage = Carrying and Candles Smoke
YellO\’V’ }\IHCOVI I‘Iv .

519 Rustproofing, Tubes of Roman Candles. -
520 Float, Smoke and Tlame, 4/C Nav. H.T.V. Albright and

‘"fllson Design, filled Sodium Phosphide.
Development. : ;

521 Floa%, Smoke and Flame, 4/C Nav. H.T.V. with Pyro
£illing,. S PR, N, Type. Development.

522 Float, Smoke and TFlame, A/C. Nav. H.T.V. Detachable
Noge Type. Development suspended.

523 . Flash Photographic, 4.5" 1k.III. Use of Pyro~
technic Bursters, Photometry. <

52,  Pyrotechnic Stores in liergantilc llarine..
Replacement-on age.

525 Cartridges and Pistols Signal 1-inch. Service
Policies about retention in Usc.

526 - ilagnesium Powders for Ilares, Canadian. Blown and
Amcrican Atomised or milled. :

527 Markers S'noke, Yellow, Hom:mg hircraft.
Development lrlals. ;

528 Fire Risk with Illuminating Stores in vessels of
Coastal Forces.

529 Charcoal for Rocket Compositions. - Spccifications.
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Sub jeet '

Rockets, Signal and Targef Practiee, filled I.C.I.
Compositions Trcatment 6f Scrvice Lots.,

Improved Paekages for Pyrotechnic Stores for
Tropical Usc. Hould growth on Faints.

Ilamesiun Powder - Stebility of Compositions.
Primed Cambrie, Imprcvement of.

American Signal, Distress, Single Star, Red.
M7 5l Brl‘tloll Mriallss (ot

Marker, Flame, i/C, Land/Vater awvn. No.1.

Flash Photographie, /C, 4o5" 1k.II, III and III*.
Light Characteristies. . .

: ; 1 4 =
Cartridges, Simmal, 17" and 1", Aluwainium Cases.
Désigns and Produetion,

Boub, Practice, 4/C; 10 1b. }k.IV. [lame.
Leakare Test. i

.32 illing for Rockets Development I
Caneelled.

Cartriclrres Signal ¥ ecorrnitiou 15", 3~Star with
M ashe. Trials with G~R and ot n.er British and
Ameriean Signals.

Puze, Safety, for Naval.Deriolition.  Development.

Candles, 3moke, Yellow or Red (Subma.rinc) Blovw=off
lids, type of Sealing.

Rockets, Signal and Target Practice. = Climatic
Trials: Abolition of Viar Produetion Permits.




Minute

P.P. No. Sub ject B

54 = Delay Compositions, Research into.

5.5 Cartridge Signal 1-inch Red, llark 12. Composition
for Stars.

546 Cartridge 1—inch Illuminating J. Composition for
Star,

547 Rocket, Line-carrying, 12 lb. for H.ll. Coastguard.
Introduction.

548 Rockets, Substitutes for Gunpovder Propellant.

54,9 Flame, Float, A/C, Nav. No:2. Mk.I. Trials.

550 Cartridge, Signal,'1%" Browvn Smoke Puff for High
Altitudes.s Development.

551 Secrecy of Pyro: Compositions. Dégrading.

552 Improved Packages. Box. B.571.

553 Cartridge 1-inch, Illuminating J. Star Composition.

554  Float, Smoke and Flame, 4/C. Nav. H.T.V. Pyro Type.

555 Float, Smoke and Flame, 4/C. Nav. H.T.V. Albright
& Wilson Designe. Filled Sodium Phosphide.

556 Flare A/C, Target 4.5 inch. = Red with Green Stars.
Precoated Magnesium.

557 Secret.

558 Flashes, Photogréphic A/C.  L4.5". TFragmentation
Zones.

559 Magnesium Compositions. Boiled Linseed 0il

protected. Specifications.

DS 82227/1 i




Minute

Tropical Packages. Cartridge Signal 1-inch in

Flare, Ground, Warning. Ik.I. Red. Composition

Photometry. Theory of Photographic Flashes. -

Abolition of Vartime concessions and gluing of

Photometry. Measurement of Atmospheric Trans-

P .P . NO * . Subjec-t 7

560 Thunderflashes. Improved Design.

561
Jungle Pack.

562
S5.R. 209B approved.

565 Iloat, Smoke and Flame, A/C. No.2. Mk III:
Float, Flame, A/C. No.3 Mk.I.
Signal Drift Night A.N. Ik.IV. (American)
Comparative Trials.

" 56l Cartridge, Flash, Photographic. 1.75 inch.

Development.

565 Marker, Smoke, Red, Air-Sea Rescue, New
requirement.

566

567 Signal, Distress, 1 Star, Orange Smoke, New
requirement.

568 Rockets, Line-Carrying. Filled Cordite.

569 Rockets Signal 1-lb. and Target Practice.
Sockets.

570 Float, Smoke and Flame. Surface 1k.I.
Development stopped.

571
mission of Light.

S

DS 82227/1
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Subject

573

57k
575

576

577
578

579

DS 82227/

Cartridges Signal 1% inch. Aluminium Cascs.
Rough usage in tropical packing.

American Pyrotechnics for Distress Signalling.

I ‘OSiU.II.I and Aluninium Powders. Ignitability.
Effect of Temperaturec.

Germon 15 c.m. Rocket. Propclled liulti-Candle
Flare. :

Rocket licasuring Cloud Height. New rcquirement.

Cartridges Signal. Alumindiun Casecs. 1% and’
1 inch. Decvclopment,

Bomb //C Practice., Naval Requircments, for
Flash, Flamc, Smoke and Colourcd Dye fillings.



CONFIDENTTAL
No. Pon 518

8.1 .3_6‘
Pormer P.,P. 350

Soldercd Blow-off Lids on Pyrotcchnic Stores. (Ref, 8./2)
Candles Smoke Red Message-Carrying ( Experimental )
(Ref. 8__5[1 )
Candles Smoke Yellow Mark VI/N. (Ref. 148/1)

Proposed changes in designs to cure failures
NOTES BY THE PANEL

1e In P.P. 350, it is rccorded that C.3.A.R.'s proposal for
a change of design (C.S.A.R. Sketch R.29), to cure occasional
failures at proof of Candles Smokc Yellow Mark VI, by using a
"ecutting projectile" in the central tube instead of the
present device of a stick to push off the 1id, was not
procecded with; it is supposed that all Lots of Candles on
then current contracts were accepted after passing proof.

2. The samc trouble of failure to push off the 1lid is now
affecting the experimental Candles Smoke Red Message-Carrying
which are being preparcd for sca trials by submarine
(Requisition Bridgend B.9452.  1258/20).

3« In both stores the stick sometimes fails to push off the
lid and, the smoke composition having ignited, internal
pressure builds up and blows out the hydrostatic mechanism in
the base of the candlec.

4. In corrcspondence between the -Pancl and C.E.A.D., the
question of sealing the lids of such Candles and other Pyro-
technics without using any solder has been under discussione.

5. The Candles Smoke Red filled at Bridgend having failed

at factory proof, by some failures to blow off the lids, these
lids were all removed and recsealcd by the factory, with
special carc to avoid over-soldering in a special manner
recommended by C.E.AD.: but similar failures récurred at
subscquent factory reproof and, since Bridgend is in the pro-
cess of closing down, all the Candles werc returned to
C.E.A.D.

DS 82227/1 0




P.P. 518 (Contd.)
o

C.E.A.D. to Scc. P.P. on 4P/L/7 datcd 16.11.45

"From a deésign point of view the types of seals that will
mect the casc arc (a by solder and (b) by cecment.

A. - Solder Type

This is preferable as a water tight Jjoint and will be
better from an inspection point of view, and can be donec
casily by moderatcly skilled labour. To meet, however, the
least skilled operator, it is suggested further to our
previous rccommendation, that the sealing disc be con-
centrically printed on both sides with a circle greater than
the diameter of the support disc to prevent the flow of the
solder beyond the boundary. Turther the solder can be
prescnted in a washer form, the outside diameter conforming
with that of the recess in-the adaptor.

Vle -proposc to arrange for a number of sealed adaptors of
the Candle Smoke Red together with scaling disc and solder
washers to be forwarded to the R.0.F, Swynnerton for trials,

B. - Cement Type

Te introduced the Bostik cement seal in the Flare
Identification and Flare Signal Type A. Apparatus and from a
functioning point of vicw this was successful. It was,
however, adversely commented on by C.S.A.R. from a possible
"breathing" point of view. The operation from a manufac-
turing point of view is comparatively easy and should prescn’c
no difficultics.

We do, however, point out that a rubber disc secured with
Bostik XP is the basis of the scal of the Float Submarine
Spccial Type O which is subjected to a test pressure of
200 1bs./sq. in. Special care is, howevér, taken to pack
this Float in a water tight cylinder which would also afford
protcction to the seal.

It is suggested that some Candles now awaiting proof
should be assembled with this type of scal by C.E.A.D. and
subjected to climatic trials.”

DS 82227/1 8




P,P. 518 (Contd.)
' 5

Scc. P.P. to C.E.A.D. (through D.N.0./L) dated 23.11.45.
(Extracts from) )
"2. HI'. ]\Iay infOI‘mCd SCC. P.Po on 22011.2{-5 tha.t C.EOA.D.

had rcceived a number of Candles Smoke Red, returned to him
from Bridgend.

3« Propose that a proof bec taken by C.E.A.D. to test the
functioning of thesc re-scaled Candles, and that the
remaindcer be held for disposal orders from F.O. (S/m) for a
further Sca-Trial, except such number as C.E.A.D. may wish
to kecp for trials of alternative mecthods of sealing the
blow-off discs and for investigating the alloged weakncss
of the lower scal on this Kore. .

4. If, howcver, C.E.A.D.'s proof reproduces the failurcs
recported by A.I.N.O; Bridgend, thc Candlcs should be rectified
by C.E.A.D. and rc~tecsted for functioning before going for
Sea Trials.”

C.E.A.D. to D.A.S. on 4P/4/7 dated 24.11.45

"7e have reccived 78 candles from R.0.F. Bridgend for
rectification. It has been found nccessary to remove all
the solder on the adaptor by machining, and to achicve this
it is necessary for the complcte filling to be rcmoved.

e have arranged with C.I.N. O féor a copy of the d051gn
issued for this contract to R.0.XF. Bridgend.

2Te are also arranging for the replaccmcnts and
rectifications on A.D.D. orders, and for proof of two candles
to bc carricd out by I.N.O. Woolwich if this is ‘agrcecablec.

We also proposc in agrecement with ‘the Pyro. Panel to
take -six candles for cxperimental trials with Bostik scals.

Consigning instructions will bec required."

C.E.A.D, to C.E.A.D, (T.2,) (Bridgend) datcd 2k4,11.45

"To enabic the R.0.F. to obtain practice in the
soldcring of the scal of the above allicd stores we arc

DS 82227/1 ' 3




P.P. 518 (Contd.)
s

forwarding to you thirty sets of components as shown on

D4(1.)1002/%/6, dated 23.11.45 ("Hock=up").

These on completion are capable of being tested with
the 170 lbs. per, square inch: external air pressure, or by an
internal pressure, say 5 lbs. per square inch. In the
latter case it will be necessary for arrangements to be made
to the mock—up to suit the factory's testing plant."

D.N,O./L. to C.E.A.D. dated 29.11.L5

"Referréd, concurring in paras. 3 and 4 of Secrctary
P.P. 'S min‘lite dated 23-11.450

2 The suggestion in the last paragraph of your LP/L/7
dated 16th Novembcer, 1945, is concurred in. It is
imperative that the reliability of functioning of this storec
should be of the highest order. It scems. probable that
this will be morc rcadily obtainable by your mecthod B.
PROVITED THAT the possible defect forcseen by C.5.A.R. can
be avoided. In view of the great importance of the store
and the comparativelyssmall numbers which would be required,
there should be no scrious objection to cach being stowed
in a watertight 'cylinder.

3. Please reply to D.N.0.(L) through 6.8.A.R., (with a
copy to Secrctary P.P. for information).

L. C.S8.A.R. is rcquested to forward his comments as soon
as possible to D.N.C.(L) (with a copy to Sccretary P.P. for
information). The position will then be reported to

F.0. (S/m)., and D.N.O."

C.I.N.O. to Sec. P.P. dated 11.12.45

"/ith rcference to A. of C.E.A.D.'s 4EB/4/7 dated
16.11.45, it is suggested that the wholc of the underside of
the disc should be printed so as to enswre that no solder
adheres to this face.

If Bostik XP cement is used for the seal, it would be
desirable for thc candles to be packed in a hermetically
sealed cylinder to prevent "breathing"."

DS 82227/14 10



P.P. 518 (Contd.)
2

Remarks by The Panel RECOILEIDS strongly that, if

the Panel possible, all blow-off discs on Pyrotechnic

' storcs, that arc at prescent soldered in place,
should be replaced by devices that do not nced
soldering.

2. In the Pancl's opinion, it is impossible

for any iunsgpcction system to control the strength
of soldercd scals and it is incvitable that
occasional over-soldering by some operator will
happen, cspccially when using diluted labour

for large=scalc production.

3. The Panel suggest that scals made with
concentrically printed discs and painted over
the whole under surfacc, as proposed by C.EiA.D.
and C.I.lN.0., should be dcliberatcly over-
soldercd and the Candlcs tested to sec whether
this prevents correct functioning.

L, The Panel RECOMIENDS that the present
situation be decalt with as follows: -

(a) Candlcs Smokc Red liessage-Carrying
Fxperimental

_The cxisting batch of Candles to be so
rectificd by C.E.A.D. that they will pass
proof and be ablc to go for sea trials by
submarines.

If the Staff then decides that such a
storec is required for future production,
that. C.E.A.D. should work out a new design,
embodying a ncw method of secaling the lid.

Apart from the 1lid and its scaling,
the Panel suggests that the design of this
storc is too complicated and should be
simplificd. In its present form, it is
troublesome for Filling Factories to cope
vith,

DS 82227/1 11
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Remarks by

the Panel

(Contd.)

DS 82227/4

P.P. 518 (Contd.)
6

(b) Candles Smoke Yellow

The same type of improved lid device
as may be successfully applied to the
redesigned Candle Smoke Red should be
applied also to a design for future
production of this storec.

(c) Both Smoke Candles

CeS.A.Ri's "cutting projectile”
device should be tried out. Its use,
in the case of these stores, might
enablc soldered lids to be used however
much they may be over-—soldered.

(d) Submerged Smoke Céndles

(i) The Pancl notes suggestion

that the smolze vents of submerged
Candles might be sealed in the same
way as the Float Submarine Special
Type O and that, in such case, it

is desirable to supply cach candle
in its own watertight cylinder; and
that this suggestion is approved for
the present batch of Expcerimental
Candles Smoke Red by D.N.0./L's
minute of 29,11.45.

(ii) It is observed that whereas

the entry of water into a Float
Special Type O might have disastrous
explosive results, in the casc of

12



P.P. 518 (Contd.)

7
Remarks by Smoke Candlecs this would not be
the Pancl | ) _actively dangerous but only tend
(Contd.) . . to cause failurc of the Candle

to ignite and function correctly,
because it had got wet inside.

(e) Blow—off discs in General

In addition to these two special
cascs of thc submerged Smoke Candles,
the usc of soldered blow—off discs on
Flares Identification and other such
fire-works should be got rid of,
C.E.A.D. continuing his experiments
to this end.

ACTION Forward to D.N.O. and C.E.A.D.
245 Ask D.N.O,

(a.) whether there is any objection
to secrvice supplies of Candles Smoke
Yellow or Red being packed in a water—
tight container, not to be opened until
Just beforec loading the candle into

the gun.

(b) whether any serious number of
Candlcs Smoke Yellow Mark VI have
failed to function in service and
whether the naturc of such failurecs
was dectected.

DS 82227/4 13



ACTION
(Contd.)

DS 82227/1

P.P. 518 (Contd.)
. :

3. Ask C.E.A. D. to note the Pancl's
Reomarks.

D.Arm.R.D,, D.G. of A,, C.S.A.R.
C.I.N.0., I.N.O. Toolwdich, C.I A.
DﬁIAmer.SM)DAS.wd
D.0.F.(F) for information,

14



No. P.P. 519 RESTRICTED
8.1.46

Former P.P. 346

Rustproofing the Tubes of "Roman Candlc" type Stores

(Rcf. 48/2)

A.D.F.F./D/Pyros. to C.E.A.D. dated 24.8.45

"Recurring trouble is expericnced through faulty
application and drying of anoditc paint. This manifests
itself by cjection of stars to varying heights and it has
been proved actually to causc blind stars. This is
particularly applicablec where tight stars arc cmploycd.

It is suggested that a morc sultable rust preventative

should be found and applled 2t the carlicst p0331blc
moment."

C.E.A.D. to A.D.F.F./D/Pyros. dated 29.8.45

"It is pdinted out that "Anodite" Paint was originally
introduced in signals where the centre tube was manufac-
turcd from shecet and vieIdéd 'and its function was to prcvcnt
rust growth causcd by thc oxidation of the weld.

In the casc of signals wherc the centre tube is solid
dravm, the Anodite Paint could be dispenscd with and a
stoved copal varnish used in licu. This will present a
harder surfacc which will be morec satisfactory, partlcularly
in the casc of tampecd stars.

Before taking any action with the above, we arc
discussing the matter with C.S.A.R. to fully cover both
mecthods of manufacture of the centrc tube. |

‘lc should like to point out that insufficient drying
of the Anoditc Paint will have a grcator tendency to non-—
ejection of stars than to blind stars.”

DS 82227/1 - 15




P.P.: 519 (Gontd.)
2

C.S.A.R. to C.E.A.D. on XC(2)798/1 dated 9.10.45

"(a) A probable cause of the trouble described in Minute 1
is insufficient stoving of the painted components. For
satisfactory hardening of the paint, the coated components
should be stoved for 45 minutes at 300°F

(b) Akard lacquer (Messrs. Llewellyn Rylands, Birmingham)
can be recommended as an alternative to "Anodite" paint.
This reguires stoving for 30 minutes at 300°R,

(¢) .Akard lacquer would be a suitable altcrnative to copal
varnish, Coating by filling and draining should be
satisfactory prov1ded drops ("tears") are effectively
removed.

A representative could attend to give advice ané,
assistance if required."

C.E.A.D. to Sec. P.P."on L/P/3/1 dated 17.10.45

Mle note that a copy of C.S.A.R.'s minute dated
9.10.45 has_been forwarded to you.

. Wle are arranging for the manufacture and filling of
eighty Signals, Emergency, 5-Star thite, half to have the
centre tubes internally coated with anodite paint and the
other half with Akard lacquer, both stoved as sugpested
by C.S.A.R

We are also arranging for the manufacture and filling
of one hundred and twenty Signals, Distress, 2-Star ‘Red, an
equal number having the interior of the centre tube coated
with anodite paint, Akard lacquer, and copal varnish. Ten
of cach of the Signals will be fired for corrcct functioning
and for height, and the remainder will be forwarded to
C.3.A.R. for climatic storage for periods of onc, two ‘and
three months.
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The 5-Star Signal will cover trials of the welded
tube, and the 2-8tar Signal for the hot drawn type."

NOTE:- Copies of correspondence were sent by Sec. P.P. to
C'CIII il

C.C.1. to Sec. P.P, on 198K dated 8.11.45

"Reference your 48/2 dated 25.10,45, enclosing copies
of memos. from C.E.A.D., and from C.S.A.R., to C.E.A.D., it
will be appreciated that two of the materials quoted, i.e.
Anodite Paint and Akard lacquer, are proprietary articles
and in case it is eventually decided to specify one of these
materials, it would be appreciated if arrangements could be
made for 2 lb. samples of the actual matcrial under trial to
be forwarded to this Department in order that work can be
put in hand with a view to drawing up a specification to
control the quality of future supplies.”

Sec. P.P, to C.E.A.D. -dated 21,12.45 (Ref. 48/1)

"The Panel rcquests that Signals Distress 2-Star Red,
with stoved Copal Varnish on the Centre Tubes, may be
included in the trials already arranged by you with Signals
Emergency 5 Star white.

The Copal Varnish should be to Specification C.S.184.."

Remarks by It is understood that one reason why stoved

the Panel Copal Varnish was not used for protecting the
central tubes of "Roman Candle" type stores was
that it was difficult, during the war, to
provide the necessary drying stove capacity.

2. Since C.S.A.R. is now proposing varnishes
which all necd stoving, the Pancl sces no reason
vhy ordinary Copal Varnish should riot be

I congidered for adoption in preference to Anodite

' DS 82227/1 1
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Remarks by or Akard or any other proprietary material,

the Panel -
(Contd. 5

ACTION

DS 82227/1

except that they are informed that Copal Varnish
requires a longer stoving period than Akard or

" Ano¢ife lacquers.

Forward to C.S.A.R., C.E.A.D. and C.C.I.

2. Ask C.S.A.R., to forward information on the

relative advantages of Copal, Anoditc and Akard

‘lacquers, as regards:-

) a) time and temperature required for
stoving;

(b) physical propertics of the. finished
films.

3+ Ask C.B.A.D., and C.C.I., to notc para. 2
of the Panel's rcmarkse

Forward to D.N.O., D.Arm.R. D., D. C-. g .

el B €4 IA., DDI.Arm., D.0.F.(F)

for information.
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CONITDENTIAL

Nos. P,Pq. 520
Former P.P.s 162 and 354

Float, Smokc and Flame, A/C. Navigation, H.T.V. Albright &
Wilison Dcsign, filled Sodium Phosphide (Ref. 123/1)

Gencral Armament Division R.A.E. S.6. Test Record No. 300
datcd 25th October, 1945

L Introduction

It was rcquested by R.D.Arm.B(c), letter refercnces
Res. Arm. 5493 and 3918 dated 8.9.45 that sample H.T.V.
Sodium phosphide filled Smokec and Ilame floats of a new
design by Messrs. Albright & ilson be tested for
functioning in dropping trials and compared for performance
with the S.P.R.A, design H.T.V. Iloat, Smoke and Flame.

2 Description of Shore

A cross secction through thce store is dravm from
Messrs. Albright & ilson design 10743/4 as shown in Plg 1
(not rcproduccd)

A main cylindrical body, constructed from 22 s.w.g.
mild stecl plate, compriscs a forward portion containing
3 lbs. of sodium phosphide filling and a rcar buoyancy
chamber which is fitted cxtcrnally with four stab111s1ng
fins.

Water ingress and gas cscapc holes, provided around
the filled portion of the body cylinder, arc sheathed by an
outer slecve vhich terminates aft on an annular sealing ring
and forward in a cored weighted ballistic nose. The outer
slecve and nosc assembly is enchored to the main body
cylindcer by a rctaining stud which passcs from the main
cylinder cnd through the corc of the nosc weight and by the
thin weak-link diaphragm which is swoated to the rctaining
stud and nosc weight respectively, The, free end of the

DS 82227/ g
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retaining stud is fitted with a wing nut and transit-safety
washer which are rcmoved prior to release of the store. In
operation, thec impact surge of water against the thin
diaphragm causes the outer soldercd joint of the diaphragm

to fail, thus freeing the outer slecve -asscmbly from the main
cylinder to make the latter buoyant, and to unmask the water
ingrcss and gas emission holces as is necessary for functioning
the sodium phosphide filling to providec thc desired smokec -
and flame. '

3. .Object of Trial

To investigate the functioning of the floats in rcleasc
from 3,000 ft. .

L, Conduct of Trial

Four floats were chute launched singly from 3,000 ft.
into 30 £t. of water from a Lancaster aircraft flying at
180 m.p.h. I.A.S. :

535 Results of Trial

All the storcs functioned satisfactorily to give a good
smokc and flamc output of approximately four minutecs
duration. Subscquent examination of the storcs after
functioning was prohibited as none of the stores were
rccovered owing to weather conditioms.

6. Conclusions

(i) Satisfactory prcliminary functioning of the stores
is concluded from the trial.

(ii) Observers fully fomiliar with the bcst.berformance
of the S.P.R.A., H.T.V. Float Smokc and Flame ratc the
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. performance of the new Sodium Phosphide filled store
to have been superior to that so far achieved with the
former.

(iii), The ballistic profile of the store is considered
to be capable of improycment as arc the measures
employed for ensuring the sealing and safety of the
sodium phosphide filling of the store in storage and

rough usage. .
T Reeommendation

The design for an H.T.V. Smoke and Flame Float should,
if warranted by.Service requirement, be receconsidered in the
light of the promise shown by the new Albright & Vilson
Sodium Phosphide filled store and the experience obtained
with the S.P.R.A. design; and, provided the considerations
of para. (iii) in the conclusions above arc catered for, it
is considered that the requisite data arc now available to
ensure¢ development of a fully satisfactory store."

(Re S.P.R.A, type)

_D.N.0.(L) to Sec. P.P. on N.O. 6989/45 dated 25.6.45

"Re P.P. 345 Para, 4 of Action. Thc Naval Staff have
confirmed that a terminal velocity of at least 600 f.s. is
required for this Store. - They arc anxious that development
should be pressed forward so that the storc may be available
for new aircraft. designed for it, .

2. Tt is important that the filling of this Float, which
will be carried in large numbers, should bc suitable for
stowage below docks in aircraft carriers, in order to relieve
the congestion of weather deck stowages. TFor this reason a
sodium phosphide filling is not favoured though it has been
accepted for certain practice bombs used in much smaller
quantities.

DS 82227/1 2




Remarks by
the Panel

ACTION

DS 82227/1

P.P, 520 (Contd.)
I

Some of the difficulties inherent in
getting a design of Float Smoke and Flame H.T.V.
with a pyrotechnie filling are mentioned in the
Panel's Remarks in P.P. 35L.

2. The eomplete failure of the S.P.R.A.
ejection type (pyro. filled) after prolonged
trials is reeorded in P.P. 521.

Forward to D.Arm.R.D., C.S.A.R. and
D.N.O.

2. Ask D.Arm.R.D). .to forward filled bodiecs
from 5 Albright & Tilson type floats filled
Sodium Phosphide and from 5 S.P.R.A. type

JTloats to C.S.A.R. for eomparlson of

performanecs.

3« Ask C.S.A.R. to determine the time—-intensity
eurves of the stores referred to in para.2
above and inform the Panel of thc results.

4.  Ask D.N.O. whe;:her the Naval objeetion to a

Sodium Phosphide filling for this store is
mandatory, so that development at high priority
of 2 C.0.4.De or S.P.R.A, pyroteehnie-filled
type must continue, in spite of the unpromising
situation of these, vide P.P.s 354 and 521.

DU 0 (L) OB A D ; CLHLR,, CuTlN0,,
D.R.A.E,, and D.A.V.T., for information.

2




CONFIDENTI AL

Nohm BB 520
8 1206
- Former P.P.435

_Float Smoke and Flame A/C. Navigation H.T.V. with Pyro-
technic filling, S.P.R.A. Type. (Ref., 120/2)

Notes by the Panel

1. The following trial reports cover the development trials
up to date of Messrs. Schermuly's design: (See P.P.354.
Remarks, paras. 3 and h):-

M. i B. 8. Helensburgh Reports H/Arm/4134 Nos. 1, 2 and 3 dated
20ckali5y 15,5l G 16, {215, '

R. A. . Iarnborough BGDS Test Records Nos.23l, 256 anrd 268
dated 21.5.45, 19.7.45 and 17.8.45.

2. C.%.AD.'s design D.4(L)921/%/21L has been passed by
Sec. P.Bs to CoNiA-R. for critiiciems. The Panel doubt
whether a strip of primed cambric will reliably transmit
ignition for so long a distance.

General Armament Division, R.A.#. S.6 Test Record lo. 299
dated 17/th October, 1945,

"Previous Reports:

(1) Test Record Jo.5GD.228 daved 22. 6.15 - Stability Trials)

(11) v 23 21.6,5,5 - Functioning " )
(1“) n n " 26 " ]97]45_ n n
(1v) " ] " 2683 " 17_3'5]4 5 n n
(v} ) i s6 292 n 20, 9.45- " "
(vi) e 86 293 " 15.1C.L5- Dallistic "

1s Introduction

Test Records, (i)-(iv) above, show that despite various
adjustments made and put to test in many floats, generally
to thz original 5.P.R.A. design, to obtain satisfactory amd
consistent functioning, the success achieved was of a very
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low order. Consequently further stores, redesigned by
Messrs. Schermuly for improved buoyancy and ignition, which
gave promising results in buoyant static functioning trials,
were subjected to the air dropping trials (Arm S.6 Test
Record No.292 refers) to show that whilst buoyancy was in
general maintained after impacts from 2,000 ft., 80% of the
these stores failed due to faulty ignition.

A further trial of these stores, incorporating modifi-
cations to the ignition system, from heights complying with

the operatlonal requirements was requested by R.D.ZArm.8.c.

2e Description of Stores

The stores under triasl were identical in external
appearance and gengrally similar in assembly to those
employed in the previous trial (Arm. Test Record 16,292
refers), excepting that the flash receiving ends of the
Bickford fuzes were turned to face the flash from the fuze
magazine, and that the burster emission discs were all of
the pressed tin plate type employed with half of the stores
tested in the previuus trial referred to above.

3. Object of Trial

To investigate the functioning of the floats when
released from 5,000 ft. and over.

L. Conduct of Trial

Twelve floats were chute launched singly into 30 ft. of
water from a Lancaster aircraft flying at 180 m.p.h. TI.A2.5.
Four floats were released from 5,000 ft., four {rom
10,000 ft., and four from 15,000 ft. ‘here possible, the.
floats were recevered after the trial.

o Results of Trial:

A summary of the results obtained is given in Table 1.
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Only one of the twelve stores functioned satisfactorily.

Five stores, Nos. 3, 6,8 10 and 12 all with noses satis-
factorily separated, were recovered.

Ixamination showed that whereas lo.3 store which func-
tioned satisfactorily was undamaged, Nos. 6, 10 and 12 had
failed owing to damage sustained at the tail ends which
resulted in flooding and consequent sinking of the stores.

The damege in stores 6 and 12 was confined to severe
localised indentations across the soldered body tail cone
Jjoint, but with store No.10 the tail was completely severed
from the body in a manner suggestive that a considerable
axial force had been applied since the retaining rivets were
sheared and the rivet holes appreciably elongated aft.

The ignition of stores 6 and 12 broke down owing to
wetting of the top primed cambric disc, the burster discs
being consequently intact. It was observed, however, that
burning of the top primed cambric disc and initial ignition
of the candle of store No.10 had been satisfactory prior to
the tail becoming det2ched.

Store No.8 was recovered with its burster disc intact
and, although no visible sign of damage was evident which
would explain water ingress, a considerable guantity of water
contained in the central body portion could be removed only by
breaking dovn the store.

6. Conclusions

(i) It is believed from visual observation that all
the fuzes functioned satisfactorily.

(ii) That the .stores not recovered sank due to non<
seperation of the noses from the bodies is considered
improbabls having regard to the sabisfactory ‘experiences
in this respect in earlier trials.,

DS 82227/1 i)
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(3ii)- Tt 18 cousidered that structural dormage is the
prinasy cavse of total fualtlure. Dauage of this nuture

might be attributed to thz conjoins offects of low
inhereat store strengih ani bed imsact attiiuvdce whizh
would arise frca ballistic instab L1ty Looeptahis

ballistic performance is, howevar. given o thz siora
from the ballistic investigations undoitaken ond
referred to in Arm. Tec’ Reccrd No. S$.6.293.

Alternatively it is notl discounted that faully
ignition (a feature eviden’ in all previous trials) may
be responsible for :sLructircl damage and water inagr.ss.
The nature of the failures of stores Nos., 8 and 10 and
inexplicable failires that bave occurred in earlier
trials may support the theory that an excessive ignition
pressure coupled with non—-rupture of the burster disc
may result in structural deamage or produce vacuo con-
ditions in the interior of the store which would allow
a rapid ingress of water up the tubular Bickford fuze
guldes to the quickmatch, or candle ignition end, where
many past failures have occurred.

7 Recommendations

Trials involving upwards of 150 stores of various
experimental design assemblies have$iet been undertaken on
this project with extremely poor results. The high
percentage and many types of failures experienced suggest
that the S.P.R.A. design is fundamentally unsound, and that
past experience and the promise shown by the Albright and
Wilson sodium phosphide filled H.T.V. Smoke and Flame floats
in the trials (P.P.520) be co—ordinated in a redesign which
will satisfy the requirements."

D.N.O. to Sec. P.P., on N.0.6989/45 dated 22,6.45

"Re P.P.35L, Para.l of Action. The Naval Staff have
confirmed that a terminal velocity of at least 600 f.s. is
required for this Store. They are anxious that development
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should be pressed forward so that the store may be available
for new aircraft designed for it.

2. It is important that the filling of this Float, which
will be carried in large numbers, should be suitable for
stowage below docks in aircraft carriers, in order to
relieve the congestion of weather deck stowages. For this
reason a sodium phosphide filling is not favoured though it
has been accepted for certain practice bombs used in much
smaller quantities.

530 It is thereforec requested that the development of the
5.P.R.A. float may be given high priority.

C.E.A.D. to Sec. P.P. dated 8.1.46 .

"Herewith are two prints of DL{L)1090/X/21L4 showing
sketch of the proposed redesign for the Float Smoke and
Flame H.T.V. (not reproduced). You will notice that this
design dispenses with the nose pistol used on the previous
model designed by Messrs. Schermuly. We have substituted
the reversible diaphragm used in the L.T.V. Float since this
seemed to give satisfactory results at recent trials. e
have stiffened the body with a number of internal diaphragnms
but otherwise the construction remains substantially as shown

on D4(L)921 /x/21L.

The total weight will be 19.3 lbs. and the calculated
T.V. 750 f.p.s. The last figure should not be taken as
gospel before confirmation in the wind tunnel. Providing
that we employ the built up conical tail, the store should
have a freeboard when filled, of 8".

Remarks by The Panel agree with the recommendations in

the Panel paragraph 7 of R.A.E's. report above. The
S.P.R.A. design not only suffers from a large
number of ignition failures, but also seems to
be insufficiently robust to retain buoyancy
after impact.
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P.P. 521 {Contd.)

2, C.E.A.D's. n:w design D,4{(L)1090/X/41 con-
tains stiffeninz members which should reduce the
probability of r'ailure due to collapse of the
float, and the elimination of the protruding
nosc picstol should improve the stability in
flight. It is, however, by no means clear thati
the nunerous possible sources of failure
encountered in the trials of Schermuly's pattern
floats have becen or can be eliminated in the"
stcre on these liness

3, The only promising devclopment for this
type of store is that of Messrs. Albright and
Wilson's Sodium Phosphide filled Float reported
on in P.P. 520. Unfortunately, the Navy does
not like Sodium Phosphide fillings, because of

. the problems that arise in stowage below and

possible flooding of compartments.
Forward to D.N.O.

24 Ask D.N.O. to note the above remarks in
connection with P.P, 520.

B.N.O.{L)+, DeArm.R.:Dey C.E.h.Duy C.N.R.,

CIN.O.,CSAR.,DRAE. and D.A.W.T. for
information. °
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No. P.P. 521 Appendix

S.6. Test Record No.299
Table 1
Functioning Trials of S.P.R.A., H.T.V.

Smoke and Flame Floats
Weston Period — 21.9.45.

Summary of Results

. Height gp;eg. Time of Rieark s

No. (ft.) (I:A:S.) Burning
1 50000 180 - Falled. Not seen t,o- res:u:Tace,
2 5,000 180 = Failed. Not seen to reswrface.
5 5,000 180 4% nin. Satisfactory. Recovered

undamaged. )

4 54 000 I 180 - Failed. Not seen to resurface.
5 10,000 180 - Failed. Not seen to resurface.
6 ! 10,000 ( 18q. - Failed. Not seen to resurface

recovered, badly damaged.

7/ 10, 000. 180 - Fajled. Thought to resurface.
Sank Immediately.

8 10,000 160 - Failed. Resurfaced. Sank.
Recovered, undamaged.

9 15, 000 180 - Failed. Not seen to resurface.

10 15,000 180 = Fatled. Recovered. Tall torn

g completely off.
11 15,000 180 | = Failed. Not seen to resurface.
]_1{:‘___~ 11500 | 180 | = - Falled. Recovered undamaged.
DS 82227/1 29
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CONFIDENTJAL
No. P.P. 522
T B
Tormer P.P. 354

Float, Smoke and Flame, Aircraft Navigation, High Terminal
Velocity with Pyrotechnic Filling. Detachable Nose type.

(Ref. 120/1)

Secretary records regeipt from D. Arm. R.D. of further
reports on tlhis subject, from which the following
information is abstracted:—

B.G.D. Test Record No.154 dated 11th December, 194l

8 dummy floats with 6% lb. cast iron noses to Fordham
Pressings design (see P.P.354 para. 15) were chute launched
tail first, into 20 feet of water, five from 150 feet and
three from 1,500 feet. The noses detached satisfactorily
from all except No. 21 which did not surface and was not
recovered. Two floats dropped from 1,500 feet suffered
damage by collapsing of the buoyancy chamber but no leakage
occurred. In addition, one float was concertinaed-in two
places near the nose.

R.A.E., conclude that the new type of nose is satis-—
factory, but a slight radius in the corners of the groove on
the nose weight should assist in detaching it and thus
reduce the force of impact on the float.

They suggest that the buoyancy chamber may not be
strong enough to withstand the water pressure at the depth
to which it penetrates and recommend pressure tank tests.
They recanmend also that the retaining bolt thread should be
sufficiently free to enable the nose weight retaining plate
to be screwed hard against the nose of the float to prevent
the weight from tilting on impact.

B.G.D. Test Record No.219 dated 22nd May, 1945, records
further trials of dummy floats fitted with Fordham (type D)
noses. The nose weight weighed 6% 1lbs. and the total
weight was 12} 1lbs; CG ratio = .2. '
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Eight were chute launched from 50 ft., five from
6,000 ft., and seven from 2,000 ft., into water 30 ft. deep.

From 50 ft., the stores did not recover from the
oscillations imparted by chute launching, which seemed to be
aggravated by the slip-~stream turbulence between the
aircraft and the water. Only four out of eight floated;
the noses did not’ detach from three of the ~rémainder, which
were damaged by impact.

Only one store dropped from 6,000 ft., was recovered
and this had suffered severe damage which was attributed to
forces applied by the inverted conical cavity formed in the
water. Similar effects were visible also in one of the
stores dropped from 2,000 ft.; two of these sank and were
not recovered. It was concluded that under reasonable
impact conditioirs the type D Fordhem nose functions satis—
factorily, but strengthening of the store and ballistic
investigations are recommended.

R.A.E. Test Record No. B.G.D.231 dated 20th June, 1945

Sixteen floats to D4(L)7/%/1 (see P.P.35L, Remarks,
para.2) were dropped into 30 ft. of water from a Lancaster
flying at 180 m.p.h. Four type A (flat nose) and four type
B (radiused nose) were dropped from 50 ft.; four more type
B and four type C (hemispherical nose) from 1,000 ft. The
latter were seen to be unstable in flight. None floated
after impact. Although the screws had sheared, the noses
were firmly Jammed on the noses of those floats which were
recovered.

Remarks by In view of para.2 of the Remarks in P.P.435

the Panel and the disappointing results obtained in the
trials described above, no further development
on the above lines has been attempted.
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P.P. 522 (Contd.)
3 o

Forward to D.N.O,

2 Ask D.N.O. to note the above in connection
with P.P.s 520 and 521.

D @i(L); Dsfem.BuDsy GoB.AcDey C.NaRes
€.1.N.0., G.S.4:R+, D.R.A.B. ahd B.A.W.T., for
information.
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CONFIDENTIAL

NOc .L)oPc 523
Belolib
Former P.P. 370

Flash, Photographic, Le5 in., Mark IITI.
Use of Pyrotechnic Bursters. (Ref. 46/1)

CeS.A.Re to Sece. P.P. on XC(4)1005/5/1. dated 15,12.45

"The Mark III photographic flash with C.E. burster has
a low luninous efficiency measured in terms of candle-
seconds per gram of flake aluminium powder in the main
filling. The Mark III* photographic flash with T«N.T./A1.
burster has a higher luminous efficiency which may be due
either to the higher initial temperature produced by the
explosive or to better ignition of the cloud of aluminium
powder by the propulsion of burning sluminium particles
from the explosive through it.

It was thought that the aluminiun cloud could be
carried further by substituting a burster of pyrotechnic
composition for T.N.T./ For this purpose the central
burster tube was filled Wlth 1.1/8-1bs. composition S.R.801A.

In another type of flash a length of cordtex was
situated in the middle of the S.R.801A in order to speced up
the rate of explosion and the rate of dispersion of the
burning particles through the main filling, A third type
of flash had a burster of 1.7/8-lbs. gunpowder G.12.

Each of these types of flash were repeated with
magnesium powder Grade VI as the main filling. It
SeRe801& gave better ignition of the metal powder cloud,
magnesium powder, which is more difficult to ignite than
alum:mlum powder, might be induced to burn more efficiently.

F:Lve flashes of each of the six types were fired.
The results are-set out in the Tables A and B attached.
Curves dravm from the mean results are also attached.
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The results may be summarised as follows:-

(1) The intensity-time curves of all the types showed
a slow rise to peak intensity and a slow die away.

The peaks wére very Broad and were reached at periods
varying from 36 to 91 milliseconds after initiation.

(2) The highest peak intensity was obtained with
S.R.801A, the next highest with S.R.801A and cordtex
and the lowest with gunpowder.

(3) The peak intensities and the luminous outputs of
aluminium powder flashes were higher than those of the
corresponding flashes filled magnesium powder.

(4) The luminous output of the flashes varied with the
peak intensities. That of the aluninium powder—
SeR.801A flash was very high and was twice that of the
Mark III* flash., It gave 10 x 100 candle-seconds in
the first 50 milliseconds. The greater part of the
light from the other types of flashes occurred after
50 milliseconds. 5 (e

(5) The duration of one tenth peak intensity was about
one fifth of a second for all flashes.

Flashes with hurster of 'S.R.801A produce more light
than those with H.E. bursters; and those filled aluminium
powder—5.R.8014 will be further examined. None of the
other types are considered promising enough to Jjustify
further work with them.," :

C.S.A:R. to Sece P.P. on XC(4)1005/5/15 dated h.1.46

"Further to this Department's minute datcd 15.12.45,
the radii and projected surface areas of the flashes
(assumed circular) produced by bursters of S.R.801A and
gunpowder have now been computed from the photographs taken
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with a cine~camera giving 60 frames per second. They are
shovm in the following table, which includes also the
characteristics of the flashes, and they are there compared
with the corresponding figures of the Mark III* flash.

. Total
‘Projected Luminous
Fillin Burster Tirg{eikto (cl:lﬁgllfes ol B o (i;gg;e sfha Lamy
L s Koy (cms) area | 210" | candle-sec.
. L] - 2
Ib‘) (sq. cms) (\| per gram.
19/ i
S.R.801A 52 I 360 405,000 17-eil 5040
MageVI |S.R.E01A el 99 380 450,000 ol L2lo
& cordtex
Gunpcwder 91 59 320 320,000 10,6 3120
S.R.801A 36 254 320 320,000 22.9 6600
il S.R.801A L2 175 340 360,000 20.4 6000
. |& cordtex
Gunpowder | L2 €2 320 320,000 7e1 2090
Service |Mark III= 6 368 4450 635,000 9. 11 2700

2. The outline of all the flashes is somewhat irregular.
The Mark III* flash is the most regular in shape but the
photographs show the streaks issuing from the periphery which
seem to be characteristic of all flashes burst by H.E. and
which may be aluminium powder that has been pelleted or
compacted in the explosion. = The photographs of the flashes
burst by Cordtex elso show this effect. The outline of the
flash given by S.R.801A is, however, quite clean and free
from these streaks. Most of the photographs indicate that
there is a central hollow in the luminous cloud.

The characteristics quoted in the table indicate that
the intensity of light from the flashes burst by S.R.801A
rises at a much slower rate to the peak than that from the
H.E. flashes. The photographs show that this is due to a
much slower expansion of the luminous icloud. When the
cloud reaches the maximum intensity it is only half the area
of the H.E.~burst flashes at the same point. Yet the total
output of light per gram was 2} times as great, the largest
ever recorded for aluminium. The peak intensity was more
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than two-thirds that of the H.E.~burst flashes. A burster
of H.E. therefore ignites the aluminium much more quickly
and produces a much larger luminous cloud, the intensity of
which falls off rapidly from a peak which is somewhat higher
than that produced by S.R.801A. Because of the difference
in the projected area, it would seem fair to conclude that
the temperature of the H.E. cloud is lower than that of the
S.R.801A cloud. This greater loss of heat from the H.E.
cloud might be due to the forced convection of the luminous
particles through the air, or to some of the aluminium
powder being compacted by the explosion, or to incomplete-—
ness of the oxidation of the aluminium. The poor results-
obtained with gunpowder indicate that all the aluninium
powder was not 1gn1ted.

The results‘ obtained with magnesium powder are fair,
but it is suspected that, some of the magnesiun had com-
pacted together and it is not considered that the best
results have yet been oblained with this metal, The gun-
powder bursters did not seem to ignitc all the magnesium
powder.

3. This examination of the results indicates that the
following; experiments might be carried out.

(1) To find the effect of using dlf‘f‘erent sizes of
burster of S.R.801A.

(2) To try aluminium-magnesium alloy which is more
readily ignited than aluminium by explosives of the
gunpowder type.

(3) To try to fill up the hollow shown in the photo-
graphs of the luminous clouds by using shortened
burster tubes filled with aluminised H.E. and with
S«R.8014."
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Remarks by Noted. The Panel assume that the project-

the Panel ed area of the flash occupied by the burster of
S.R.801A would be vulnerable to Incendiary or
H.E. Ammunition, and that the relative safety of
the store would be correspondingly impaired.

ACTION Forward to Sec. P.I.F.I. for information
of the Photoflash Panel and any remarks they
may wish to make. D.Arm.R.D., D.N.Q., C.N.R.,
D.Arm.R.; Sec, N.P.C.S., R.A.E. (Armte}s, R.k.B.
(Photos), D.D. (Photos), (A.M.)., R.D. Photos
(li.A.P.), U.S. Naval and Military Attaches,
B.A.C. and B.C.S.0. Washington, A.D.S.A.E./®.
(M, 2P.); CeBubaRsy CoBids Dy CuloFey BeDefT
D.0.F.(F), N.R.C. Canada for information.
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TABIE A

Mark III container filled 73—lbs.

Aluminiun Powder ex Be M. Pe.

. o LoEdas o Qe -+ Luminous output '
Duration milliseconds + million candle
i ) Peak | secs. Luminous
** * | Flash — - Inten— efficiency
BUCSTEL | JMou. o L siw 50|~Aft.er‘« : cEndles
At | Lt 7o | 2T |million . 50 secs. per
" Itotall 1/10[3/4 |poak 3/h leamdles| ioc | o ITotallgme metal
. ‘{PeakjPeak Paak b s ‘|sccs.
N {5 i
T} 225 {158.0 36 | .30 | 18 | 241 [11.1 {13.1 |24,2 7100
2 237 {148 |30 | ko | o4 | 268 [10.2 111.2 121,44 6250
S.R.801. 3 195 |149 | 36 | 38 | 20 232 8.3 110.2 | 18,5 5430
11/8=1bs.| L | 245 {163 | L5 | 30 | 18 255 {10.8 [14.6 |25.4 470
’ S (2454150 | 31 | 36 | 23 | 274 ]10,7 [14.6 [25,3 7400
Mean | 229 {15 | 36 | 36 | 21 25 [10.2 12,7 |22,9 6600°
1 200 1157 + 47 | 39 | 19 181 7.1 11,5 | 18,6 5470
S.R.8014A" 2 262 (195 | 53 | 38 | 18 172 7.2 |45 (21,7 64,00
1,1/8-1bs.+ 3 260 {227 | 50 { 38 | 22 157 7.0 |12.6 }19.6 5760
Central L 265 |157 | 37 | 38 | 27 217 9.0 [11.8 [20.8 6130
Cordtex 5 260 {216 | 70 | 57 | 22 149 5.8 [15.8 {21.6 6320
Mean | 247 {191 | 82 | h2 | 22 175 7.2 [13.2 |20.4 6000
1 190 1160 | 65 | 38 | 13 L3 1.8 | 2.8 | L.6 1360
Gunpewder | 2 225 1196 | 36 | s | 27 85 3.5 | 5.2 | 8.7 2550
G.12 3 305 (251 | 56 | s | 27 92 3.7 110.2 {13.9 L1100
1.7/8-1bs.| 202|175 | 32 | 33 | 20 27 1.1 | 1.5 ! 2.6 760
5 215 |186 | 14 | b5 | 29 62 2.2 | 4,0 | 6,2 1820
Mean | 227 {193 | 42 | 42 | 23 62 2.4 | b7} 7.1 2090
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TABIE B .

Mark III container filled 73-lbs.
Magnesium Powder Grade VI

I Luminous output '

*million candle

o Duration milliseconds :
| i Peak
|

i -Luminous |
Flash t— . lInten- CRCS. fficiency
Burster | . - | | | sity iy o candle |
i I At | At | ’ To million|To 50 50 secs. per |
Total|1/10{3/4 | TO 3/, |candles| m, | . . |Total |gm. metal
Peak |Peak|Peak Peak | secs. {gecs. - '
1 262 (220 | 64 | 58 | 28 ! 137 5.2 [11.6 |16,8 L9Lo '
e 203 |168 | 43 | 38 | 20 134 | 5.6 | 7.7 113.3 3920
S.R.801A 3 | 250 +196 | 61 | 58 | 32 l 150 5.4 13,0 [18,4 5410
1.1/8=1bs.! L | 253 {199 | 61 | L2 | 23 | 145 | 5.8 {12,0 {17.8 | ~ 5220
| 5 | 285 |2l6 | 81| &5 | 3k | 138 | L.8 | 167 |19.5 | 5700
{Mean | 251 1206 | 62 | 52 |.27 T} 5.3 111.8 {171 5040
G DR T | A } !

o 1 o220 l167 |51 | w6 |23 | 102- | 3.9 [12.0 |15.9 | Leso
S.R,8014 i 2 | 310 |253 | 78 | 68 | 25 | 95 [ 3.1} 8.4 |11.5 3380
1.1/8~1bse+ 3 325 |269 |1bo | 83 |25 | 99 2.5 112.3 [14.8 4350
Central L | 312 1260 | 99 | 60 | 30 | 102 5.6 {he] [18:3 5370
Cordtex 5 1280 {244 | 8L | 63 [ 34| 99 |2.6 | 9.2 [11.8, 3470

: Mean | 289 1259 | 90 | 64 | 28 99 361 11163 . 1144 L2ho

1 380 (349 {190 [178 | 23 66 }.2.3 | 9.9 [12.2 3600

Cunnowder 2 L15 {393 (202 -[1L3 | 71 108 | 1.6 [18.3 119.9 5830
G.12 3 205 |242 1192 | 83 | 53 32 [ 0.7 | 2,0 | 2,7 790
1.7/8=1bs,| 4 260 1217 | 98 | 61 | 26 55 1.9 | 6.3 | B.2 2400
50 G275 1231 [ 951 90 | &S " 35 1.2 | be5 1 5.7 1680

Mean | 317 1286 [137 | 91 | L3 l 59 1.5 1. 9.1. ]10.6 3120
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UNGRADED
No. P.P. 52)_{.
EallE
Former P.P. 284

Pyrotechnic Stores in Mercantile Marine: Replacement

on Age.  (Ref. 147/31)

Sec. P.P. to Sec. Ministry of War Transport dated 7.11..45

(Ref.147/1)

"Arising from P.P. Minute No.28L, copy attached, the
Panel instructs me to ask for a list of all the Pyrotechnic
and Smoke Signal Stores that may be carried in the Merchant
Navy, with the Designs and Specifications to which they
will be made, so that age condemnation limits, suitable to
the various compositions used in fillings and to the way in
which the fireworks are packed and stored on board, can be
reviewed in due course.

25 It appears to the Panel that the pre-war practice of
scrapping f‘lreWorks that are two years old, even if they

have never been removed from their original packages for |
"ready use" purposés, may be an unnecessary extravagance."

Director General Nllnlstry of Viar Transport, to Sec. P.P.
on M.1 5043/45 dated 6.12. 145

il reply to your minute of the 7th November, regarding
age limits. for.pyrotechnic stores carried by Merchant ships,
(your reference 147/1) I have to inform you that provision
of appliances of this nature in peace time is a matter for
the shipowvner concerned. Pyrotechnics such as rockets,
flares etc. are therefore obtained by shipowners direct
from the trade or through normal trade chamnels and paid for
by the shipowners.

As you are probably already aware, the special war—
time arrangement whereby your Ministry designed and placed
contracts for pyrotechnics on behalf of this Department was
cancelled a few months ago in anticipation of a reversion
as soon as possible to peacetime practice.
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In peace-time it is not the practice of this Department
to lay down detailed specifications which must be followed
by the manufacturers of pyrotechnics and the regulations re-
garding them are limited to’a plain statement as to the type
of signal to be provided. Their suitability for their
intended purpose is then determined by actual test at the
makers! works and where necessary, under service conditions
at sea. :

While, under war—time conditions, it would have been
advantageous in the national interest to extend the life of
pyrotechnics beyond the two years' limit for the special
purpose of conserving supplies of the requisite explosives
and the containers, similar considerations do not apply in.
peace—time. For this reason, the Ministry feel that it
would be very undesirable to depart in peace—time from the
pre—war practice of requiring pyrotechnics carried in
merchant ships to be renewed, if not previously condemned,
after a period of two years from the date of their manu-
facture, since experience has shown that the conditions
under which they are stowed on board merchant ships,
(particularly in life-boats) and the constantly changing
climatic conditidns which they are called on to endure,
vary so much that it is frequently necessary to have them
renewed within a less pprlod than two years from the date
of manufacture."

Sec., P.P. to the Dlrector General, Mlnlstry of War Transport
dated 27.12.45

"The Panel thanks you for your answer dated
6th Decanber, 1945, to our enquiry of 7th November, 1945,
and agrees that no ‘further action by Govermment Departments
need apply to’ pyrotechnlcs purchased by Owners f01 Merchant
Ships’ 1n peace tmne. .

ACTION D.N.O., D.N.O. /L., D.A.S., C.I.N.0., D.D.I.Arm.,

C.I.A.(A)., D.T.D. Admiralty, M.W.T. for
inf'ormation.
DS 82227/1 41
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‘NO. PcPo 525
_ 22 sl
Former P.P.s 514 and 514A

Cartridges and Pistols Signal 1 in.  Service Policics about
Futurc Use.  (kef. 87/3) -

D.A.7.T. to D.N.Ow on Nu0.. 9788/L5 datod S.1.45

"The deeision to retain the 1 in. Pistol and Cartridges
and not to adopt the Roman Candle was rcached in agrccment
with D.N.A.O,, vwhose responsibility this is.”

DENSOs ol Secw Bl (throush D.i.7.T. and D.N.O./L) on
N.0.10321/45 dated 13.12.L5

"Refw Pule-51 5 P‘a.ragréph_Z of iction.

It is confirmed that the Signal Distress 2 Star Red
will continuc to be used in "K" typeé Dinghies.” -

Remarks by The Pancl is informed by D.Arm.R.D., in
the Panel answer to P.P., 51k, Action, Paragraph 3, that
' the situation is as stated in P.P. 514, cxcept

that ultimate supersession of the 1 in.
Cartridge and Pistol in the R.ii.F. has been
reccmnended to JAir Staff. In the intecrests of
cconomy, hoviever, it is probable that the 1 in.
Pistol and Cartridge will remain -in service
vhile stocks of cartridges last.

ACTION Noted.

Forward to D.N.O., DuG. of ie, D.irmeR.D.,
D.s.W.Te, D.N.ieOsy DoSuDe, CeIoNoQo, C.N.R.,
DuliBey Cililay DallBodimnlled ORER. O LD,
Ee29. 0.C,0. India, BeS.A.C. Vashington,
AM.R. and Sec. 0.B. for information.
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N.B. This minute contains
confidential matter
of American origin.

No. P.P. i_z_é
19.2.46

Former P.P.s as given in notes below

Magne31um Powder for Flare Compositions. Canadian
_Blovm Magnesium Powder and American Magnesium Powders,
" Mtomized or Milled

(Refs. 95/1, 95/5 and 81/5)

s (a) British wartime experience with American Magnesium
Powder Grade C, used in T.I. Flare Candles, is glven in
"P,P.s 135, 236 and 322: and :

. (b) with Canadian Blown Magnesium Powder, used in T.I.
Candles and Reconnaissance Flares, in P.P.s 92, 172,
203 and 403.

(¢c) P.P. 203 deals with the modification of
Specification C.S.787 to include High Density (Blown)
Powders, "Heavy" Grades 0, 3 and 5.

2. American reports on tests of the Stability of Magnesium
Compositions repeatedly state that:-

"The best results are obtained with atomized Magnesium
of various types and the worst with Army Grade B, Mg.,
with Navy 100 mesh Magnesium falling in between".

3. Investigation by the Panel of the Stability of
Magnesium in Pyrotechnic Compositions was started in P.P.483,

a more stable composition than the present Sodium Nitrate
one being needed for the Cartridge Illuminating 1 in.J.
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Stability of Magnesium Powders, (reference 95/5 and 87/5)

D.Arm.,R.D. to Sec. P.P. dated 25.8.L5

"In cormection with the recent discussions on stability
of magnesium compositions in 1" signal and illuminating
cartridges, the work on tracing compositions by the "Metal
and Thermite Corporation”, Rahway, New Jersey, may be of
interest (See M.D.R.C. - Division 8 Interim Report Hay 15th
to June 15th, 1945). This report mentions that the Army,
who hitherto used Grade B magnesium in all tracer igniters,
have now changed to atomized magnesium.

~ The typical composition tested consists of magnesium
172, asphaltum or calcium resinate 2, and barium peroxide
81%. The tests were carried out at 60°C and 75% relative
humidity. Dichromated atomized magnesium is found to be
definitely more stable than untreated atomized magnesium,
which is approximately equal in stability to dichromated
magnesium -~ aluminium alloy (SQ/SO). Grade B magnesium is
far inferior in gtability, and the irprovement produced
therein by the dichromate treatment, although considerable,
does not bring it, into the same class as the atomized
material.”

Extracts from report on a visit to the U.S. and Canada,
October 10th to November 22nd, 1945, by Mr. J. C. Cackett
(B dnRs J ' ' e

"4.3. _M%gnesium.Powdér (Ref..95/1)

Considerable trouble had been experienced in obtaining
specified rates of burning and intensity in flares and signals
owing to the great variability in the properties of magnesium
powder. -"The same complaint was raised at the Naval Armament
Depot in connection with the menufacture of Star shell and
it was understood from Dr, Harrison that he had heard like-
wise at Suffield Arsenal in Canada, and elsewhere. The

S 9
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opinion was unanimous that owing to the varied form of the,
magnesium particle obtained by mechanieal methods of
production it was impossible to lay down rigid specifications
of particle size and shape, characteristics on which the
pyrotechnic properties of compositions appear to depend

very intimately.

All these establishments had experimented to a greater
or lesser degrec with atomized magnesium powder manufactured
by the Consolidated Mining and Smelting Co., Montrecal, and
vere satisfied that this type of powder would be the solution
to their problems. The uniformly shaped particles can be
readily graded in size to within narrow limits and a uniform
powder, not subject to segregation, results,"

"5.1 Illumination

The illuminating compositions used by the Americans
usually contain the following ingredients:- Magnesium
powder, Aluminium powder, Barium nitrate, Paraffin wax and
sometimes Sodium Oxalate.

The variability of the pyrotechnic properties of
magnesium powder was a constant source of trouble; often
the rates of burning of compositions varised with magnesium
powder from the samc drum owing to scgregation of the
particles. The use of atomized magnesium powder was
strongly advocated. Samc investigations had been made with
this powder and it had given satisfactory results.

was always mixed with the magnesium powder in order to
obtain regularity of burning. The reason was not clear,

Sodium oxalatec was used to increasc the.illumination. _",-'IJ?H
n X s
n, |

It was explained that 8 to 10 per cent aluminium powdc?l\ s

They used a fairly high proportion of paraffin wax in
their compositions and allowed for its specific hecat in
calculations as they considered it to be an important factor.
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Dr. Harrison was of the opinion that its heat of vaporization
might have more effect. During their investigations they
had found that the bulk density and particle size of all the
ingredients, that is, the nitrate and NapCp0), as well as the
metal powders, had a considerable effect on the rate of
burning of the flare. They had investigated this
(phenomenon very thoroughly and’had determined the relation-

X(ship between the physical properties and the pyrotechnic
(effects produced by means of the statistical analysis of the
(results of many experiments.

a4 They were not aware of the increase in luminous
J’ efficiency of Ba(NO3)2 compositions when aore strontium
nitrate is added but they were intercsted and proposed to
investigate it later. <

It was considered that in order to get the greatest
luminous efficiency from a composition it should be balanced
both in regard to the chemical rcactions taking place and to
the physical properties of the ingredients."

Existing British Stock of Canadian Blowm Magnesium
(Grade O Heavy)

Sec. P.P, to A.D.X.2. dated 27.9.45, ref. 95/1

"The Pyrotechnic Panel understands that the question of
disposing of stocks of Pyro. ingredients is under
consideration. I am instructed to inform you that it is
desired that, if practicable, any supplies of Canadian Blown
Magnesium now in this country should be retained for further
experimental or production uses."

A.D.X.2. to Sec. P.P. on 285/tats/L2 dated 3,10.45

" "In accordance with the requests contained in your
communication of 27.9.45 steps have been taken to retain for
further experimental or production uses the remaining stock
of Canadian Blown magnesium powder.™
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Note by the Panel

C.C.I. having reported that about 87 tons of this
Canadian material remains in stocks, C.S.A.R. has asked
A.D.X.2. to keep all of it.

Remarks by The Panel is of the opinion that "Blown" x
the Panel Magnesium Powders in Pyrotechnic Compositions

DS BepRi/1

deteriorate much more slowly than ordinary
mechanically disintegrated materials.

" The Panel RECOMMENDS that -

(a) Pyrotechnic Compositions con‘l:a:mlng
Grade 0 Heavy llagnesium should be used in
future manufacture wherever they are
already approved, e.ge. Composition S.R. 571B
instead of S.R. 562,..

(b) C.S.A.R. should examine the possi-
bility of replacing the compositions
containing British lagnesium Powders at
present approved for use in either Signal
or Illuminating Pyrotechnics, by compo-
sitions containing an appropriate grade of
"Blown" Magnesium Powder and should
recommend the necessary modifications to
the specifications, etc. as the work

. proceeds.

(¢) Hanufacture of Blown Magnesium Powders
should be started in Britain. The reports .
from Canada show that the process has gone
on in that country for a long time without
serious accidents or difficulty and with
satisfactory and economical production of
very large quantities of the Blowm
Magnesium FPowder.

Ly
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Note by the Panel. Members of the Panel were informed that
in Canada the atomized magnesium is made by allowing molten
Magnesium to flow into a stream of nitrogen from a high
pressure Jet. The process is described in an article
"Magnesium in Powder Metallurgy", by E. J. Groom, in . .
"Light Metals", February 1938, p.p. 33 and 34, and some
details of the plant at Traill, B.C. are given in P.P. 172,
The process is protected by Nichols'!s patents U.S. 1351865,
1356780 and 2371105. iy
ACTION Forward to D.N.O., D.G. of A., D.Arm.R.D.,
C.S.4:Ri, 0.C.I., 4.D.X,2, and B.S.A,C. to note
the Panel's recommendations.

2. Ask AD/X2 to investigate the possibility
of home production of Blown Magnesium Powders.

3. Ask C.S5.A.R. to tell the Panel what amounts
of Magnesium Grades 3 Heavy and 5 Heavy will be
necessary for the proposed investigations.

L, Ask B.S.A.C. to obtain, if possible, a copy
of the report on the relationship between the
physical properties and the pyrotechnic effects
produced, referred to at X. on page 4 above.

Dslle0sy/ s o S0 GaBey. O Dok ey -G I 1.0,
Chllsdrey Dol tiime N iSae s Pl Ty, . BaOwSa0
Vashington, D.G.0.F., C.S,L.0./N.R.C., A.M.R.,
M.L.0. (N.Z.), U.S. Naval and Military Attaches,
0.C.0. India for information.
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No. P,P, 527

19+2,46
Former P.P. 415

ME§E§§} Smoke, Yellow. For Homing Aircraft. Development
Trials. (Ref. 35/3)

On N.O. 9143/l C.S.A.R. to Sec. P.P., reference
Xc(4)0026/1/21 dated 1.2.46, forwards trial report from
Admiralty Docket G.0.14611/4), reproduced below:

"7i1l you please say whether the remaining Iloats should
be filled and whether a design should be prepared."
TRIAL 91 =~ Use of Small Floats to assist Aireraft Landings
in bad visibility

"The trial with Markers Yellow Smoke Mark I Modified:
(Manufactured at Bridgend) was carried out with a Firefly in
conditions of low drifting patches of sea fog, visibility

.varying from % to 3 miles.

2. The aircraft was directed in by R/T on a bearing of
Red 160° from a distance of 6 miles, the ship steaming into
wvind at 15 knots, giving 2 trindspeed over the deck of 20 knots.

3. Then the aircraft was approximately 2% miles away the
Smoke Floats were throvm over the port quarter of the ship
singly at 15 second intervals, 25 smoke floats in all were
used. This spaced the smoke floats at about 130 yard
intervals giving a total length of 3,000 yards. It had been
found in previous trials with the lighter coloured smoke that:-

(a) 50 yard intervals arc too close together.

(b) A good long linc is necessary for the pilot to get
an accurate check on the ship's course.

k. The pilet, vho was at times "popcéyed" in fog banks
reports: - e i : B
(2) The modified Mark I Smoke Floats with the dark
yellow smoke are very much casier to see than the
light yellow smoke in low visibility.,
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(b) The long line of sx_nol_cé floats would give him more
time to steady up accurately on the ship's course.

(¢) The psychological efflect is great. The pilot
realises he is nearly home and will soon sight the
carrier, and that his period of blind flying has
brought him in touch correctly.

(a) In fog with a glassy sea they show the surface of
the sea, and aid him in maintaining the correct height.

5. These smokc floats would be no use if used in
conjunction with Type 961 Talk Down procedure. The smoke
floats lie on a line direetly astern, wherecas the aircrart
approaches up a bearing between Red 150° = Red 135°, and
therefore the pilot would never sight them on his approach.
They would however, be of use were the pilot waved round

again."

Remarks by
the Pancl

ACTION

Noted.

2. With regard to paragraph 4(a) of the

report of the sea trial, the Panel has not seen
the reports of any trlals with the "light Yellow
Smoke" there mentioned.

Forvard to C.S.A.R. and D.N.O.

2. Ask C.S.A.R. to forward to C.E.A.D.
information on the filling of the Markers

- successfully tested in this Admiralty trial.

DS 82227/1

% Inform D.N.O. that the Panecl EECOMMENDS
that the remaining empty Markers should be
filled for further sca trials or Service use,
as necessary; and that designs be prepared by °
C.E.A.D.; and request that C.E.A.D. may be so
instructed, if D.N.O. concurs.

C.M.R., D N.0s/E, , D,hrm,; BoDey Ch1.050,,
DoArmRay G.Blads, DilhC. R., D.D.I.Arm.,
D.0.F./F., D.i.W. and D.A.0.T. for information.
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No., P.P. 528 °
19.2.46
TFormer P.P. 60

Fire Risk with .Illuminating Stores in Vessels of Coastal
Forces

(Ref. 79/1)
Extracts from N.O.\7719[43
C.S.A.R. to Sec. P.P. (reference 2304/43(25)) dated 13.1.45

"There is no progress to report and on account of the
low priority allocated, there is little prospect of the
investigation being actively pursued in the immediate
future",

Minute 6
Sec. P.P. to C.S.A.R. dated 6.11.45

"Before asking D.N.O. whether it is desired that this
investigation should go on, the Panel asks for your remarks
about the likelihood of any success in getting Illuminating
Compositiong that are immme to impact of bullets, etc.

Hinute 7 :
C.S.A.R. to Sec. P.P, (reference XC(L) 0503/11/2) dated

A9.11.45

"It is thought that there is little likelihood at
present of finding any illuminating composition which is
proof against ignition by small arms fire".

linute 11
D.N.0. to Sec. P.P. and C.S.A.R. dated 8.2.46
"In the light of C.S.A.R.'s remarks in Minute 7 the
Naval Staff have now agreed that this investigation can be
dropped."
ACTION Noted.

D.N.O., D.G. of A., D. Arm, R.D., Sec. 0.B.,
CsI:oNoUoy Coledc, DRI dyms, CiBA.Re C.lihioDa,
Sece P.1.P.1., for informeticn.
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NO. P.P.p 223'
19.2.46"
Former P.P. 335

Charcoal for Rocket Compositions. (Ref. 2/1)

Trials with Beech Charcoal made by R.0.F. Chorley

A.D.F.F./D/Pyros. to Sec. P.P. dated 25.9.45

"Samples of homogeneous Beech Charcoal, manufactured at
R.O0.I. Chorley under controlled conditions, were forwarded
to Messrs. Brock and Schermuly.

These samples had the following characteristics:~ .

Sample 1 Sample 2
Size 52 Nominal Size 120 B.S. Nominal
Carbon 78.1 - 77.9 Carbon 77.8
Ash 1.72 - 1.61 Ash 1.70
V.M. 7.4 - 5.3 V.M, 7.5

_Sieving Sieving

Retained 52 B.S. 0;0 0
Retained. 120 B.S. 16.0, 16.0 0
Passed 170 B.S. 64.5, 64.5 83
Passed 240 B,S. 58.5, 5645 70.5
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BROCK

Corposition was made up following the procedure put
forward by C.S.A.R. being passed three times through a 40 B.S.
sicve and with ingredients in th: following prcportions: -

Potassium Iitrate 62%
Sulphur 15%
Chargoal 235%
e Seple 2
4" Column test 16.6 Sect, 4" Colum %test 13.6 Seccs.

6.6 T 13,6

16.4 it 1368 Bl

Rockets were too weak Rockets were excellent.

Composition adjusted.

Potassium Nitrate 67%

Sulphur 137

Charcoal 20%

4" Colum tecst 14.0 Sccs.,
158
158 ™

Rockets were cxcellent.

Pifty rockcts of cach sample were fired and it was then
determincd to give normsl cold magazine storage conditions
to the rcmaining rockets, taking tcn for test each weck to
examine change in performance and also to send samples to
C.S.A.R.

Again height measurement on the first batch of ten was
not accuratc, but on subscquent batchcs, hcights werc carcfully
rccorded. No great "sharpcning up" was obscrved after storage
but from the stage of initial mix to final trials thc Sample 2
had "sharpcned" considerably as was scen from test thrust curves.
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It would scem that the 4" Colum burning test time
1limits should be reset at 13.5 sces. to 15.5 scees. and that
52 B.S. charcoal is preferable to 120 B.3. charcoal, The
rcasons for this last statcment arc as follows:~

(a) Rockets arc less liable to sharpen in storage.
(bg Consolidation is more casily cffected.
(e) 52 B.S., charcoal is better to handle.
(d) Charcoal can be morc rcadily producecd.

( This test following othcrs outlined in P.P. lMinute 335
(make it clear that satisfactory rockets can bc made from”

X(either alder buckthorn or beech charcoal of a carbon content
(greater than 75% but that a pcreentage of "fines" is
(essential.

“SCHERMULY

A samplc of the samec beech charcoal 52 B.S. made by
Chorley was sent on to liessrs. Schermuly who madc various
trials and finally determined that the most suitable coupo-
sition had ingredients in the following proportions: -

Potassium litrate - C 675
Sulphur * 1076
Charcoal " 23%

They rcported, howcver, that they did not like this
charcoal as in their cstimation it was slow and could not bec
made into good rockets., Idxing proccdurc was cxactly as
before, the composition being passed three times through a
40 B.S. sicve. 2

Mring results show great variability, hecights attained
being between 275 feet and 840 fect, Comparing these
rcesults with those obtained at Brocks it would appcar that
the different filling tcchnique cmployed is the rcason for
such variation.

‘ Had more care been taken in the composition adjustment
at the initial stages, and selective filling carried out
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under controlled conditions, results it is felt would hevs
confirmed the findings following the tests previously
outlined."

C.8.A.R. to Sec. P.P, on XC(4)8017/5/35 dated 23.1.L6

“Ten rockets made from "120 B.S. Charcoal' and sit m~ie
from "52 B.S. Charcoal" have been received from Mes:srs, Drock
Three rtckeis of cach type were fired on the dynamcmeter,
Those made from 52 B.S. Charcoal gave peak thrusts of 37,

34 and 38 ibs. and those from 120 B.S. Charcoal gave peak
thrusts of 28, 31 and 32 1lbs. The thrust time curves werc
normal and both types can be regarded as satisfactory,
although the peak thrusts of the 52 B.S. type are a little
on the high side., °

Comments on lMessrs. Brock's firing trials of rockets
filled with the above compositions are contained in a
separatc minute to the Panel. Messrs. Brock now appear to
be able to mcke satisfactory rockets with charcoal manufac-
tured by R.0.F. Chorley, and no further work on charcoal is
contemplated by this Department for the present.":

C.S.A.R. to Sec, P.P. on XC(4)8017/5/34 dated 25.1.46

"A.D.F.E/D/Pyros' report has becn read with intercst.
It is not understood why Brock failed to gct good rockets
with composition giving a time of 16.5 secs. in the L-inch
column test, or why Messrs. Schermuly failed to get good
rockets at all. It is possible that the potassium nitrate
and sulphur used by Mcssrs. Schermuly were coarser and they
obtaincd a slower burning composition, as no time is quoted
for the L-inch column test and it is belicved that this test
is not uscd by Messrs. Schermuly. This matter is however
of secondary importance, as Messrs. Schermuly were only uscd
as a control and have their own sources of Charcoal from
which they make satisfactory rockcts. It is however
evident that Messrs. Brock have succceded in making
satisfactory rockets using composition giving a timc of
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13.9 seconds in the 4-inch column test and containing
beech charcoal made by R.0.F. Chorley. Somec of thesc
rockets have been fired on the dynanometer at Tondu, .and
gave satisfactory thrust time curves, although the pcak
thrusts were a little on the high side. Thesc results
arc being reported in a scparate minute to the Pancl.,
(In the circumstanccs, it is suggested that the time in the
- Y(A-inch colum test can be allowed to lic between 14.0 sces.

(and 18.0 sces. instecad of between 16,0 sces. and 18.0 sces.
(as at present.

There is no nced to lower the.upper limit to 15.5 secs. as
suggested by A.D.F.F./D/Pyros. because satisfactory
rockets can ccertainly be made with slower burning compo-—
sitions, and in any casc rockcts with too slow a
performance would be rejected at proof. Fast burning
compositions give rockets which will attain a greater
height, but rockets filled with slower burning compositions
arc preferable, provided they attain the height of about
900 ft. (for the Mark III/A) required at proof. Rockects
tend to sharpen on storage and it is thercfore best to
start with rockects which arec not wrorking at high
pressurcs, cven though their performance may not be so
spectacular."

Bxtracts from Specification C.S. 2142.L. for Rocket
Composition

"2, DESCRIPTION. The Rocket Composition must consist of
a uniform and intimatc mixture of the following ingredients
in the proportions by weight as shown:-

Nominal Permissible
Proportions Variation

Potassium Nitrate, Grade I 62 per ecent 55 = 67 per cent
or Grade II. Size 120

Sulphur, Grade I or 15 ¥ i 10 - 15 " X
Grade II, Size 120 _
Charcoal, Type G, Sizec 120 25 It T 23 -3 B!

(sec also para.3, bclow)
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The proportions of ingredients may be adjusted, as
necessary, within the limits of "permissible variation"
shown above, in order to obtain a composition complying
with the time-of-burning requirement given at para.5 (e)
below. Such variation of proportions must be applied only
as a "fine adjustment" after the required time-of-burning
has been approached as closely as possible by suitable
grinding of the charcoal (see para.3, below).

The composition must be free from grit, visible
impurities and foreign matter.

3. INGREDIENTS. The ingredients must eomply with the
respective ecurrent approved C.S. sgpeeification.

In addition the charceoal must be made from beechwood
and must be ground to such a state of division that the
rocket composition mixed in the "nominal proportions" showm
at par.2 above, will corply as nearly as practiecable with
the time-of-burning requirements given at para.b (c) below.

L., MANUFACTURE

(a) The eomposition must be vrepared by simple
mixing of the ingredients and must not be milled."

"5, EXAMINATION

(e) Time of burning. The time of burning of a
L-ineh colum of the composition, determined as deseribed
in the Appendix, must be not less than 16.0 seconds and
not greater than 18,0 seconds."

"APPENDIX

Determination of Time of Burning

Press the composition in eight equal inerements, of
approximately 18 grains each, under a dead load of 250 1bs.
into a steel mould, open at both ends, 1 inch diameter
externally, and Oy in. diameter internally, and 4% inches
high, so that the length of the pressed ecolumn is not less
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than 3.8 inches and not more than 4.2 inches. Measurc the
length of the colum accurately and ignite it from one cend.
Determine the time of burning of the colum of composition

and thence calculate the corresponding time of burning of a
similar colum exactly 4 inches in length."

Remarks by The situation now appcars satisfactory, in

the Panel so far as all firms should be able to produce
satisfactory rockets from the supplies of
charcoal available’ to them.

2. The Panel RECOMMENDS that the recently
approved Spccifiéation C.5.2142A and all
Specifications co—ordinatcd with it be amended
to make the 4 inch colum test 14..0 to 18,0 sccs.
as proposed at Y of C.3.A.R.'s minute,

3. It is obscrved that this Specification
makes obligatory the use of Becch Charcoal only,
with which the Panel concurs, in spite of the
remark at X of A.D.INI/D/Pyros' report.

ACTION D0 DG, of A Dilew, RD., CoTLl00,, Gil.A

B Dl e ey \CER A By DHISE CC. €Ty, DaQeBe/ By,
I.N.0. Voolwich for information.
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No, P.P, 530

19.2.46
Former P.P, 1432

Rockets, Signal and Target Practice. - Filled I.C.I.
Composition, (Ref. 91/1)

1.N.0. Yoolwich to C.I.N.0. on C.I.N,O. 4477/45 dated
28,6445

"Y1, The folloving rockcts have becen rcceived at
Messrs. Brock in satisfaction of P.P., Minute No. 432.

No. of rockets Filler Lot No, Date M.U, from which received

20 CiRiaB. 460 9.kh Chilmark
20 " 461 9.4k Chilmark
20 L 56l 11,44 Brafferton
19 ¥ 561 1.4, Redcastle

2, A firing took place on 21,6.45 in which 14 rockets of
cach batch werc fired, exccept thc batch from Redcastle of
which only 13 were' fired. '

Dr. Skeen representing C.S.A.R. and Commander Higgins
witnessed the trial.

230 Results of trial

lot 564 B lot 56} R
Serial Time of Time of Time of Time of
No. Helght Burning Height Burning Helght Burning Helght Burning
Secs. Secs. Secs. Secs.,
1 950 6 800 5.2 N.O. 5.8 700 6
2 850 5.8 600 6.2 900 o6 10C0 6.2
3 750 6 950 5.4 1050 6.2 900 6
L 800 5 800 5.8 4 850 6 1000 5.2
5 950 5.2 750 6 950 5 800 6.6
6 800 5.8 750 6.2 900 6.6 750 6.8
7 850 5.8 1000 6.4 850 58 350 6
8 N.O. 5 700 6 950 6.6 800 6.2
AR OB L BB L
1 750 5.4 1200 %lé 650 6.2 950 6.4
12 750 5 1000 2.1; 850 2.8 900 g
1 700 0 . 2 0 . 800
1i 650 g.z go 6 ZS 6.lli = -
Mean 785 5:37 800 5.93 850 6.1 846 6. 17

The times of burning showm arc the times from firing the
rockets to the bursts.
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The heights rcecorded arc approximations only although
measurcd by rakec, as therc was a considcrablc variation in
the direction of flight. ) =

The rocket with recorded height of 1200 ft. in Lot 461
has becen disregarded in working out the mean height as this
rocket was obscrved to fly towards the rake opcrator.

L, Several rockets were considered too sharp but thcip wwere
no explosions or prcmaturcs.

5. The remsining 6 rockets of each batch have been scnt to
C.S.A.R. Tondu, for the attention of Dr. Maxwell."

C.S.A.R. to Sec. P.P. on C.I.N.O. 4477/L.5, ref. XC(L)8017/5/36
dated 7.2.46

"The following arc thc results of the firing on the
dynamomcter of 24 of the R.A.F. Rockets filled I.C.I.
Composition referred to in para.2 of P.P, 432.

Serial No Lot No, 460 Lot No, 461 lot No. 564 B Lot Ho, 564 R
= Max. Thrust 1lax, "Thrust Max., Thrust Max, Thrust

1 38 lbs. : 35 1bs. 37 lbs 38 1bs.

2 37 Blew through 5/ S

heading X

3 Lo - . Lo 1bs. Bo 36 "

L B Ly n 38 B

5 L1 n 36 0 38 S7A

6 36 B2 35 57

The peak thrusts are somevhat on thc high side but the
thrust-time curves, with thc cxception of the round that blew
through thc heading, werec otherwisc normal. - The functioning

of the 56 rounds which were fired into the air appcars to have
bccn satisfactory." i

maxrks by Slnce no more Rockets will be filled with
thc Pancl I.C.I. Milled Composition, the only rcmaining
) question is the treatment of accepted Lots of such
rockets in the Scrvices. Routine annual proof in
Depots should show when any Lots have deteriorated
to a point at which they should be condemncd.

ACTTON . D.N.Oyy DG, of-be, Deltm.R.D,, D.tsS,, "CelH. 0,
C.8.A.R., I.N.0, Woolwich, C.L.As, D.D.A,I,, C.C.L
for information. :
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No. P.P. 531

Former P.P. 490

Improved Packages for Pyrotechnic Stores for Troplcal Use

(Ref. 150/1)

Ref. P.P. 490 Part II.
Mould Growth on Paints

M.G.0. India to 0.C.0. India

. "The following report ‘has now been recelved from
w.T.5.F.F., A.L.F., S.E.A.

"During the pre-monsoon period little or no growths
or Fungus were seen on wooden packages, but since the
monsoon started mould growths and Fungus are very
much in evidence in spite of stack ventllatlon.

In the wetter areas (low lying) growths similar to
the home grown mushroom have been noticed to grow
from boxes in a matter of 48 hours.

Boxes affected by moulds definitely deteriorate much
quicker and damp seems to strike thiough to the inside
faster, also a box that has been attacked becomes
increasingly difficult to dry out.

Cardboard containers (urnwaxed) are very quickly
affected.”

Secse P.P. to 0.C.0. India, ref. 150/1, dated 25.10.45

"Your 0.C.0. No. 56/4705/SC dated 19.10.45 with
enclosed report by M.G.0., India.

The Panel directs me to ask whether or not the wooden
packages in this report were painted."
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0.C.0. India to Sec. P.2. on 0.C.0. 56/4705/5c. dated 31. 1.46

"It has been confirmed that the boxes were painted."

Remarks by

the Panel

Action

The above shows that paint is not a satis-
factory protection for wood in tropical storage,
and is in direct contradiction of the experience
of B.A.F.S.E.A. quoted by P.P.C.0. (see P.P. 490
Pte. IIT Sec. 1(a)). The Panel RECOMMEND that -
steel packages be developed for pyrotechnics
which are to be stored in tropical conditions.

D-N.O-’ DrG’n Of A-’ D.Am.R.DO’ OaCnO- Indié.,
D-A;S- F3 C--InN-O., D.D-I.AI‘m., C--I-;’\-/‘;-’ C-S-I\-Rn,
CaE-J\x-Do, Sec. OoBo, DnT-}-’I?, Sec. IEASH, Packagmg

- Committee, Sec. Inter Departmental Packaging Co-

DS 82227/1

ordinating Committee, D...W., D.G. of E.,
D.D.S.il. 3¢y DvirmeR., C.C.I., B.S5....C.
Vashington, E.29, P.P.C.0., M..’.Ps, P.P.C.O.
M.0.S. for information.
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‘No. P.P. 532
© Bi3ekb
Former P.P.s. 483 and 526

Magnesiun Powder = Stability

(Ref. 95/5 and 87/5)

NOTE: P.P. 526 calls attention to the stability of
Pyrotechnic Compositions made with atomized (Blown)
Magnesium Powders being better than that of
compositions made with ordinary ground or flaked
materials.

D.Arm.R.D. to Sec. P.P. dated 25.8.45. (This minute appears
also in P.P. 526)

"In comnection with the recent discussions on stability
of magnesium compositions in 1" signal and illuminating
cartridges, the work on tracing compositions by the "Metal &
Thermite Corporation", Rahway, New Jersey, may be of
interest (See N.D.R.C. = Division 8 Interim Report iday 15th
to June 15th 1945). This Report mentions that the Army,
who hitherto used Grade B magnesium in all tracer igniters,
have now changed to atomized magnesium.

The typical composition tested consists of magnesium
17%, asphaltum or calcium resinate 2%, and barium peroxide
81%. The tests were carried out at 60°C and 795 relative
hunidity. ' Dichromated atomized magnesium is found to be
definitely more stable than untreated atomized magnesium,
which is approximately equal in stability to dichromated
magnesium — Aluminium alloy (50/50). Grade B magnesium is
far inferior in stability, and the improvement produced
therein by the dichromate treatment, although considerable,
does not bririg it into the same class as the atomized
material.” '
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De.ArmeR.D. forwards to Sec. P.P., ref. 87/5, dated 17.9.45,
extract from Division 3, N.D.R.C.  Interim Report on Tracer
Compositions June 15, 1945 to July 15, 1945

"7e have continued to accunulate data on the stability
of wvarious types of magnesium in igniter compositions at
60°C, and 795 relative humidity. Our usual procedure of
analysing duplicate pellets for gain in weight and metallic
magnesium, the latter by ydmgen evolut:.on, has been
continued.

The best results are obtained with atomized magnesium
of various types, and the worst with Army Grade B lig, with Navy
100 mesh magnesiun falling in between. = In order to check
our previous good results obtained with a sample of
atomized Mg. from Kingsbury Ordrniance Plant, we repeated the
tests with a sample from Wolf Creek Ordnance Plant. With
this second sample the results were even better, showing
greater stability than anything tested before. In addition,
we found that dichromating of Sample No. 1 atomized (Lot
TC627 from KOP) improved the stability above that of
untreated material. Presumably, dichromate treatment of
Sample No. 2 would make'this material still better. Dye
treatment by the National Fireworks Process of Sample No. 1
showed a definite improvement in stability but it was not
quite as good as the dichromate treatment. The atomizcd
Grade 3 magnesium, sieved to Grade B size, was less stable
than the coarser material, as.would be expected. - It was,
however, much better than either Army Grede B Mg. untreated
or dichromated and Navy 100 mesh Mg.

In all cases there was less decomposition of metal and
less gain in weight of the pellets with calcium resinate as
the binder than with asphaltum as binder. The curves for
gain in weight show the same relative order for stability as
do the loss of magnesium curves. In last month's
report we had some data which showed dichromated atomized
Mg. with asphaltun as a binder to have less decomposition
than with calcium resinate. . These data were anomalous in
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that the asphaltum composition showed more metallic Mg. after
28 days than after 14 days. The curves, however, have
straightened themselves out with the accumulation of further
data and we now find greater stability with calcium resinate
as would be expected in view of our other work.

It has come to our attention that all of the atomized
Mg. used by the Ammy so far has been made in Canada by the
Consolidated Refining and Smelting Company of British i
Columbia. This company has been using a nitrogen atmosphere
for their atomization. ° It‘is the intention of the Army, !
however, to procure atomized Mg. from the Golwynne Chemical X
Company in this country who use a helium atmosphere for
atomization. We have requested samples of the latter
material so that we may compare its surveillance ‘properties
with the Canadian magnesium. It may well be that
differences in the surface films will greatly affect the
relative stabilities.

In an attempt to discover the reason for the large
difference in stability of atomized Grade 3 and Army Grade B
Mg, not all of which would seem to be accountable on the
basis of particle shape, we conducted chemical analyses with
the following results:

Sample No. 1
Mg. Grade B (Sl )

Mgs Grade 3
Metallic Fe less than 0.0005% 0.001%
Insoluble Residue 0.035 0,023
Alloyed Al as A103 0.014 0.024
Alloyed Fe as F6203 0.044 0.054
Manganese ° 0.039 0.006
Silicon 0.014 0.013
Copper . 0.018 Not found
Nickel - Not found Not found

Surprisingly enough, iron, which has a very deleterious
effect on the stability of atomized Mg. even when present in
very small amounts, is higher in the atomized than in the
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Grade B sample. The only other major differcnce between the
two is the preserice’ of copper in the Grade B sample."

D.Arm.R.D. to Sec. P.P., ref. 87/5, dated 6.10.45 ~
Deterloratlon of Magnesium Star Compositions

"Herewith a note giving the latest information on the
subject.

Copies have gone to Sec. P.I.F.I. and C.S.A.R."

Stability of Mg. composition Blown Magnesium Powder

"(1) N.D.R.C. Division 8 Interim Report by Metal and Thermit
Corporation Rahway N.J. for period of July 15th to August 15th,
1945, (TC 18) contains the result of surveillance tests for
56 days at 60°C amd 755 relative humidity on igniter pellets
containing barium peroxide and magnesium powdered and treated
in different ways. .

The best results are obtained with atomized magnesium
of various types, both surface treated and:plain, and the
worst with Army Grade B magnesium, with Navy 100 mesh
magnesiun falling in between.

Both dichromated atomized Grade 3 Mg. and dye—treated
atomized Grade 3 magnesium are more stable than the plain
atomized Grade 3 sample. The dye treatment by the
National Fireworks Process shows good stability but it is
not quite so good as the d:l.chromate treatment.

(2) It had been noticed by H:Lgh Duty Alloys Ltd.* that when
die cast 1ncend1a1 v bomb bodies of magnesium alloy to :
DID 281, chromated by the 30 minute hot bath of DI'D 911, were
sharply struck a .glancing blow with an aluminiun rod, a

flash and minor explosion occurred. - Steel or magnesium
alloy rods produced similar results, which were not observed

. *Laboratory Report No. 2445
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in absence of the chromate coating. Abrasion of the
surface with a rotating steel wire wheel produced sparks
which ceased immediately the chromate coating had been
removed.

It was known that the coating consisted largely of
chromic chromate, probably intimately mixed with oxides of
the besis metal, and it was assumed that the phenomenon is
due to a themit reaction of this material with the
magnesium. It was found that 100 mesh powder of magnesium
alloy to DID 594 after chromating for 30 minutes in the hot
bath of DTD 911, filtering and drying, would flash on
striking and ignited-explosively on heating unlike magnesium
powder, which burns guietly in the same circumstances."

Remarks by .  .The Panel have already.recommended in
the Panel. P.P. 526 that Blovm Magnesiun Powder be used in
- ,pref‘erence to that prepared by mechanical disin—
tegration, on account of its more consistent
pyrotechnic behaviour.

2. They are informed that various modifications
to the star construction and priming in
I1luninating Cartridges 1 inch are being tested
in climatic trials.

50 They RECOMMEND that a composition using a
suitable grade of atomized powder be developed
for this illuminating cartridge, and tested in
comparison with the Service composition in
cartridges modified as may appear desirable from
the trials mentioned in para. 2.

L. In view of the difficulty in dichromating
magnesiun, the poisonous properties of
dichromate, and the sen51t1v1ty of the product as
reported above, they do not ‘recommend trials of
the dichromate treatment at present.
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Forward to D.G. of A., C.5.A.R. and Sec.
P.I.¥.I. Committee.

2. Ask D.G. of A. and C.3.A.R. to note the
recomnendation in para. 3 of the Remarks.

te Ask Sec, P.I.F.I. to inform the Panel
whether the studies in progress at Oxford
University, on protection of powdered magnesium
by sodium fluoride and other compounds, have
progressed enough for further trials on the
above lines to be recommended.

D.N.O., D.Arm.R.D., c.1.1.0
D.D.I.Arm., D.G.O.F. BACLIS O
Washington, C. SLO/NRC., AL Rey, M.L.O./
N.Z., U.S5. Naval and Military Attaches, Sec.
0.B. and 0.C.0., India for information.

C.E.A.D.
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Primed Cambric. Improvement of (Ref.168/1)

Notes by the Panel

1. On 8.3. 11697 dated 10.L4.45, D.Arm.R.D. called attention
to the occasional failures of pyrotechnic stores through the
primed cambric failing to be ignited by the flash from a cap
or detonator, It was suggested that the existing specifi-
cation, Air/L99, might nsed amendment to ensure proper
impregnation of the camoric base material, so that the
ignition of the priming on one face 6 the primed cambric
should carry on through to the other face with certainty.

25 Since then, the subject has been discussed continually
by the Panel with C.I.A., C.C.I., A.D.F, F./D/Pyros. and
C.5.A.R.; and the Pyrotechnic fxperimental Station co-
ordinating Committee, first at Bridgend ard now transferred
to R.0.F. Swynnerton, has been investigating all aspects of
the manufacture and testing of primed cambric.

D The aim, suggested by the Panel to those concerned, is
to recommend "A material which is easier to manufacture to

a higher standard of reliability and easier to handle with-
out damage while it 'is being incorporated in stores". '

(Item 19 (a) of 52nd P.P. meeting 2L.L.L5).

Ls Meanwhile, Birmingham University has been doing
research into "The effect of liolsture and Lithographic
Varnish on the flectrostatic Ignitability of various
Impregnated Cambrics"™  (Ref. report S(X)22 dated 1.10.45).

o At the Panel's suggestion, R.0.F. Swynnerton has sent
samples of primed cambric to Birmingham University for tests
similar -to those recorded in the above report. The results
are not yet known.

6. It was remarked by Dr. Leckie (D.0.F.(F)) at the
55th Meeting of P.E.0. Swymnerton that "German pyrotecdhnics
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which he had seen, and the factories in Germany which he had
visited, do not use primed cambric at all", (P.E.C.
linute 2/55).

Ixtracts from report of P.i. C. Investizations: Linute
3/56 (d) of 56th P.3.C. Meeting.

"r, Fox tabled a report.

He explained that this is only an interim report
covering preliminary work. It is almost entirely factual and
and he has made few attenpts to draw conclusions, in view of
the large amount of further work necessary.

Part I of the Report deals with methods of testing. it
was felt that the specified method was unsatisfactory and
liable to give false results, 3By lengthening the strip and
meking it narrower, variations were accentuated ard the
presence of "ald" patches more likely to be revealed. The
rubbing of the primed strip over a wooden rod would remove
any loose priming end sirmlate the rough usage likely to be
received dwring £illing and transport of the complete store.
The results did indicate that some correlation existed between
weight of priming end quickness of burning. .

The apparatus for the through igﬁition test was produced.

In discussion on this part of the report, W/C. Cresswell
pointed out that the origin of the investigation was a
request by the Pyrotechnic Panel, following failures of
T.I. candles, that a test for distinguishing between good and
bad primed cambric should be devised, and a method of manu-
facturing good primed cambric developed. He considered that
the through ignition test was the answer to the first of these,
and was prepared to suggest to the Pyrotechnic Panel that
they should recommerd its adoption to the inspectorates."

"Mr. Fox suggested'that this test should be used in
parallel with the specification test for a time, for
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comparison Purposcs. In reply to lir. rforbes, he said that
he did not consider the strip burning test necessary in
addition to the through ignition test."

mr. ifbrbes pointed out that the minimum specified
weight of 700 grains per sq. ft. appears to be a critical
point and suggested that the limit should be increased.

It was agreed that detailed drawings of' the "Through
Ignition Test" Apparatus should be sent to the
Inspectorates, "

"The Chairman suggested that we rccommend to the Pyro-
technic Panel that the specification for primed cambric
should be amended to rcquire the following tests:

(1) weight of priming not less than 700 gr./sq. ft.

(ii) through ignition test

(1i1) existing burning test to be applicd after a stan-
dardised rough usage of the strip yet to be determined.

This appcared to bc gencrally agreed, except that
Major Ryan suggested incrcasing the minirum weight to
720 gr./sq. ft.

Part II of thé Report

Dealing with the second part of the rcport, Mr. ibx
explained that this described the tcsting of primed cambric
vhich had been prepared by various methods on the Experi-
mental Station at 3Sridgend.

The variations in weight of priming observed indicated
that present methods are not satisfactory, even when carried
out under the best conditions. The specification test is
not a criterion of the goodness of the priming. - It tested
the surface layer of priming rather than the impregnation,
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and might therefore be very misleading. ¥W/C. Cresswell
declared that he had never heard of a sample of primed
cambric which had failed at the specified test."

"The Chalrmsn also exprzssed thz thanks of the lMeeting
to Mr. Fox, and said that the next step in this work was to
devise a standard rough usage test and a satisfactory method
of priming cambric. de suggested recommending to C.S.A.R.
that trials should be made with a coarser type of cambric or
other matecrial, W/C. Cresswell said that C.S.4.R. has a
long term investigation into alternative materials in hard,
It is not likely that this investigation will be completed
in the near future, and they want us to proceed with the
development of a method for priming the present material."

lote by the Panel

At this P.B.C. Meeting re Part 11 of the Report, the
subject was also discussed of moisture tests of primed
cambric and the relation between moisture content and
ignitability. It appears to the Panel that this aspect of
the matter merits further investigation, to which the
results of the Birmingham Uriversity tests on elesctrostatic
ignitability mey be very relevant. :

Part I of the report of the Royal Filling Factory,
Swynnerton, Development Department to the 56th P.1.C. Meeting,
"Primed Cambric, method of Testing" is attached as an
Appendix.

Remarks by 1. - As regards the testing of primed cambric,

the Panel  the Panel RECOMMENDS that the "Through Ignition
Test", using an apparatus like that dcveloped at
Swynnerton, should be adosted by Inspectorates
and put into the specification as soon as
possible,

2. The Panel also RECOMMENDS that the minimum
weight of finished primed cambric should be
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Remarks by increcased from 700, as at present laid down in

the Panel Specification Air/499, to 750 grains per square

(Contd. ) foot, rather than to 720 grains as suggested by
D.G. of i (Mzjor Ryan).

2 Part II of the R.F. F. Swynnerton Development
Department's report deals with improved methods
of manufzcturing primed cambric and the possible
use of a more suiteble fabric, These investiga~
tions are not yet complete and amendinent to the
specification, in these respects, cannot be
reccemmended by the Panel until further reports
from P.5.C. Swynnerton or C.S. 4.R.

L. As regards the existing specified Prooi’ by a
burning test, the Panel agrees that this should
remain in the specification for the present, in
addition to the new “"Through Ignition Test".

Ny As regards a "rough usage"” ol sample strips,
bsfore they are submitted to the burning test in
the Proof Clause o:" the specification, the Panel
will wait for morc evidence, ‘rom P.Z.C.
Swyrmerton or the Inspectorates, before making
further recommendations to amend the
speciiication.

ACTION Torward: to D.N.0.5 D:G. of A D Avm. ReDS,
Go Lol Oy Go AL, D I drmey, CrSs ADRGGRECRESM SIS
C.C.I., Sec. P.E.C. Swymnerton and D.C.P./F.
2% Ask D.M.O., DiG. of 4., Be Arma R.D.y
C.I1.M.0., C.I.A, and D.D.I.Arm. to:note the
Panel's remarks and their Recommendations in
paragraphs 1 amd 2 thereof,

Bl Aslc @S AR SNCHRSANDL s CHCHIL S Se ot RN G
and D.0.%./. to note the Panel's remarks.

AW R, - 00 G0, Tuliiag - WoTw O (B B Jy DiGaBuS
(South Africa) and Sec. 0.3., for information.
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Royal Filling Factory, Swynnerton
Development Dept.

Primed Ceambric D.HE. Fox
Method of Testing

Part I

It has been observed during the proof of various pyro-
technic stores over a considerable period, that many failures
have been attributed to the unsatisiactory perlformances of
primed cambric, the railure of the primed cambric to function
correctly being due to the following:-

Vg Failure to pick up from a flash.
or 2. Failure to burn through the cambric
BrF S Failure to impart the burning to the pressed
composition.

This work was carried out in an attempt to devise a
simple method of testing which would discriminate between
satlsiactory and unsatisfactory primed cambric.

The specification, ATR/499 (17/3/1941) requires that one
square foot of the primed cambric should weigh not less than
700 grains, dusted, and not less than 540 grains, undusted.

It also requ1res a proof in. vhhich a strip of the primed
cambric, not less than 6 inches long ard 1 inch wide, is laid
across the wind and ignited at one-end, the time of burning
must not exceed 5 seconds per 6 inches of length, or pro rata.

Trials have shown.that badly primed cambric, in which
care was not taken to impregnate it correctly, will pass the
specified tests; and the fact that failures have occurred in
stores, -due to primed cambric which had complied with the
specification requirements, suggests that the method of
testing is not entirely satisfactory.
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Preliminary trials were carried out with primed cambric
manufactured on the Pyrotechnic Experimental Station,
Bridgend. Two types were provided the first was carefully
prepared, the priming being well scrubbed into the cambric
which was afterwards well dusted. The second type was badly
prepared, care not being taken to impregnate the cambric and
the dusting was, not ¢arefully carried outa

The first test was a modification of the specified proof.
A strip of cambric 12 inches leng ard 5 inch wide was sub-
Jected to a form of rough usage in which it was drawn over a
piece of & inch square smooth wood twice, on cach side. The
strip was neld in such a way ss to cause the strip to form a
right angle, with esporoximately 10 lb. load applied to the
ends, Af'ter this trecetment any loose powder was shaken off.
It was visualised that primcd cambric could be prepared by
priming both sides of thc cambric with a thick coating of
priming with little or no impregnation, such priming would
i probebly satisfy the specified requirements for weight and
proof, but in the completed store it was possible that rough
+ usage might remove the surface priming lcaving, virtually,
unprimed cambric.

The strip was mounted horizontally in a stand consisting
of pairs of steel pegs approx. 1/16™ apart and 1" between pairs.
It was ignited at one end by means of = fuze and the burning

time noted. The results were as follows;-
Table 1
Good Cambric Bad Cambric
1. 11.L secs. 1. 16,0 secs.
20 il i R
ol Qe Gl liek 2 L
the 2L = Le 14.9 e
Do L2 il 5. 40.0 went out after 4O secs.
b HGa@ 6. 80.0 went out halfway along
Sl
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Table 2

Strips not subjected to rough usage treatment

Good Cambric 3ad Cembric
a0k seess: 1. 15.2 secs.
Zee . 1059 H 2l By ]
3. 9.9 ¥ S ek ™

The results suggest that the time of burning of cambric
strips might be used as a method of proof, especizily il a
method can be devised oi subjecting the strips to some form
of rough usage which will be consistent.

A second test was devised to ensure that the primcd
cambric burned through and would ignite a second disc placed
a distance away, The first disc was ignited by means of a
strip oi' the same cambric %" wide placed a set distance away
and ignited at one end. Trials were carried out on primed
cambric manufactured by normal production at R.0... Bridgend,
which had given satisfactory results when put to a variety of
uses. This cambric had been kept for z considsrable period
under normel magazine conditions at the Proof Yard. The
welght per sq., ft. of primed cambric, the ignition strip
distance from the first disc and the distance between the
discs were obscrved, For comparison the specified proof
was also carried out. The results were as follows:-
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Table 3

Y 3 1
!}m. per l Ignition i Pipe |lIgnition Ignited | Ignited Spec. Test

Sq- ft. | Strip 4" | Flash |Strip First | second No. 1" x 67
Grn. ] at Ins. | ins. Failed Disc | disc Tested | Laid flat
only correctly sec.

1
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A. 1010
$25 M
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B. 1010
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It will be observed that in groups C & D cambric below the specified
minirum weight (700 grains) failed to pass the test. it 1s Interesting to
note that In groups C & D two and one samples respectively failed the
specification proof. The variation In the weights of the primed cambric
11lustrates the variability of primed cambric prepared by present production
nethods (R.0.F. Bridgend).

It 1s considered that this second test simulates to some extent the
conditions under which primed cambric functions In most pyrotechnic stores.
It will be necessary to carry out further trials to determine the optimum
distances between the component samples of primed cambric = it would appear
that 5 Inches between discs 1s satisfactory and 1% or 2 Inches between the
fgnition strip and first disc is recommended.
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CONFIDENTIAL

Noa PePBii 534
_5.3.46 N.B. This HMinute
Former P.P. 263 contains confidential
matter of American
Orgaln,

American Signal Distress 1 in., Single Star Red. N.73
British Trialg With
(Ref. 101/6 & 87/3)

D. Arm.R.D. to C.S.A.R. on Res.Arm.307/3.3.5369 dated 17.7.45

YA number of Signals, Distress, 1", that i1s, the U.S.
version of the Cartridge, Signal, 1", Red.ilk.17, were handed
to your representative lir, Jones.

Will you please arrange for these cartridges to be
placed on alternating climatic trial so that some éstimation
of their probable exposed life can be made. :

The cartridges consist of' a one-piece aluminium case
and are rather badly szaled with a cork disc coated with a
thin film of red lacquer. The tinished cartridge is
enclosed in a metal foil envelope sealed at the edge."

C.S.A.R. to Sec. P.P. on XC(4.)700L4/30/2 dated 12.2.46

"The cartridges designated Signal Distress 1", Single
Star Red M.73 have bzen received and subjected to climatic
trial.

e Initial Examination

The cartridges are packed in individual paper bags which
are waxed ard lined with lead foil attached by means of a
pitch adhesive. The imner surface is covered with a thin
sheet of cellophane. The cartridge consist of an aluminium
case 2.25" long by 1.0" diameter; which is closed by means of
a lacquered cork plug. The signal itself is a pyrotechnic
star pressed in a rolled paper tube lined with thin aluminium
foil, The composition is as follows:
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Hexachlorobenzene. .. ... e Ba 7 pEr cent
Strontium nitrate. . 2800 b
Pot., perchlorate 225 W 3
Magnesium........ Shed P 4
L T e e B et B v (O 7L W H

The priming consists of a few grains of black powder.

The star is ejected when & primer cap ignites a gun-
powder charge and attains a height of about 250 ft. The
star burns for about 95 secs. with an intensity of about
5000 cp.

2e Climatic Trial

The signals unpackaged, wecre subjected to an intensified
trial for a period of eight weeks, and six were removed for
firing at the end of cvery two months.

The cartridges in the sealed bags were placed in a
chamber following a cycle of

2 days at 115%%i.95% R.H.
1 day cooling.... e JJ0% R H.
2 days at 115°F.. . s I5% RoHL
1 day at 140°R. ... L), §: .0
1 day cooling. ... ... 100% R.H.

The results of the firing trials are shown below.
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Time of " Mean ' Netallic Mg
Perlod burning of time of Volatlile to
weeks - stars burning matter Total Mg R as
secs. secs. % %
0 9.3 9.6 9.8 9.7 B - All the
9.8 9.9, 9.8 Signals
x5 functioned
well for
2 9.8 9.4 9.6 9.6 - - both T.B.and
9.5 9.8 9,7 brilliance.
Mone failed
to Ignlte.
b 19.8 9.6 9.8 9,7 054 89
5 G5 Chy
6 9.5 9.810.3 9.8 (03] 88
9.7 9.7 9.9 .
8 9.8 9.7 9.5 9.7 0.1 87.2
9.8 9.6 9.9

The cartridges remained in good cordition throughout
the trial. All the signals functioned well and their time
of burning and brilliance were not affected. The combination
of’ waterproof wrapping and lacquered cork plugs proved there-
fore to be an efrfective seal. The signals would probably
last two years in tropical corditions."

"D.ArmR.D. to Sec. P.P. on S.B.5369 dated 21.2..L6.

"This item was based on the British Cartridge, Signal,
1 inch, Red Mk.XTIT and was recommended for standardisation
for Army Air orce use in Ordnance Committee Item 25951
dated 7th December, 1944. The following comparison with
the British signal is quoted therein:-
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Characteristic MK XIZL T T.51

Ignition Délay © Q.); 'secs. 0.48 secs.
Burning Time 8.0 secs. 7.25 secs.
Projecteéed Height 200 ft. - 24Q59 e
Cardlepower 18,000 21,880
Burning Time (static test) 9.5. secs, 9.56 secs.
Colour ratio 0.56 0.52

Three signals were to be packed in a metal can 13" x
22" x 33".  They were to be fired from the Il. 10 projector.

In Ordnance Comnittee Items 29893 dated 20th December,
1945, end 30053 dated 17th January, 1946, th: signal is
declared obsolete, since the AN .75 Red, Two-Star 2istress
p Signal =nd the All Mk,I Mod.1 Hand Smoke Distress Signal meet
existing requirements for use with emergency kits in air-
craft life rafts."

Remarks by The Panel notes that the American packing
the Panel of waxed paper-lead-foil-cellophane, in an

envelope of which material these cartridges
are wrapped, proved effective under climatic
trials, the mouths of the cartridges being
sealed only with a lacguered cork disc.

2. The Panel were informed by D.Arm.R.D.

that in view of the larger number of signals
which can be made with a given weight of 4"
cartridges, as compared with the 2 star Distress
Signal, the 1" Pistol and Cartridge Red Mark XII
remain an Alr Staff requirement, notwithstanding
the statement in P.P.525. An aluminium cart-
ridge case will, therefore, be required for this
store.
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DL RO R DGO A., D.Armm.R.D., CeEohele,

RN QS C R WD R rmie S ONE e plindyial
NHL R, c s s © N.R G o O

Sece 0.B., DA S, , £.29, 1.5, Packaging

Committee, D,O. % F. (P. & P.), U.S.  Naval

and Military attaches D.M.S. Ottawa for

informnation.
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CONFIDENTIAL

No. P.P. 535
19. 3. 46
Former P.P. 493

Marker, ilame, 4/C, La.nd/Water (Ref. 103/2)
Navigation Ho. 1

In A.1i.C.28021, dated 21.2.46 this requirement ot the
R.C.A. P, has been cancelled.

ACTION Foted.

*e2lt Do dArmeR. Dy 5 Do ArmyRe 5 D.N.O, 3 C.N.BR.,
' D.A.‘.v‘., %% K0 T T ) S e
S hoCoy Dol B Ottawa., DiR,AiB.,
O/u M. A. B. 8. Helensburgh, U.5. Naval and
Military Attachés, for information.
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Nos P.P. 536 CONFIDENTIAL
19,3446
Fornmer P.P, L8,

Flash Photographic A/C 4,5 In. Mark II. llark I1I and Mark II11% (Ref, 146/2)

Secretary reports receipt of 4.R.D, Explosives Report No. }j28/45 "4 study
of the characteristics of 100 Mark III and Hark 1II*» and 100 Marl' IT L.5"
Photographic Flashes,"

This paper gives the light characteristics of lark III flashes, thirty-one
containing U.S. aluminiun, four containing aluniniun made by the British
Hetal Powder Co, and forty ifark I1I% flashes containing U.S, aluniniun and
twenty-six containing B.M.P, aluminiun,

The averages of the results and those from 120 Mark II bombs are given
belowe

M | - | .| Luninous output
ek l Duration milliseconds IiPea.k- tmilllon cendle secs.
Characteristic | . | B ' gfin After |
R B R R e
Tor,ali 1/10 jlh s 1}/[; . L mi211=1{17111~|Total
a&q candles
= : Peak P Peak SeCSe secse |
Mark III with C,E. . ‘ | !
burster !
(1) U.S. aluninium i |
Mean w7 | w67 | 8. |5 o3 Jla18 | 1.9 | 5.29
Extreme values ( 85 30! 6 5 2 176 11330 0.18 | 3.50
( 210 63110 I 13 9 325 |5.41 25 6638
Standard deviation 26 | 9.411.1 i1.9 1.5 | 36.5 0:s57 0.2y | 0.81
(i1) B.M.P. aluninium |
HMean 159 847 1 8 5 201 |3.57 1,80 | 5,37
Extreme values ( 140 60] 6 | 8 5 180 (3.40 1.35 | L.87
i ( 190 98 | 9 6 225 13,88 2.85 | 6433
Mark II[* with
T.N.T./AX Burster
(1) U.S, aluminium
Mean 197 | 5217 6 |4 3L, 15,95 2.13 | 8.18
Extreme values ( 155 L3 5 L 2 270  1h.55 0.88 | 6.41
{ 250 821 9 8 6 2o [7.18 3410 9.80
Standard deviation 2L | 8.210.9 {0.9 10.9 | 35.8 .64 C.Li6 | 0.83
(11) BJ.P. aluninium
lean 190 | 5917 | 6 L 368 16.68 2.43 | 9.11
Extreme values ( 150 Lt 5 5 2 272 15.00 143 | 7.07
d { 260 10C| 9 8 5 L62 ﬁ.GO .05 12,40
et Standard deviation 23 [11.9{1.2 {0a8 10.8 | 5642 {1.04 0.97 ! 1.12
Mark II flash
Mean -1 74y 8 | - 223 |- = 7.64
Extreme values ( - | 38{6 |2 |= 88 - - L.0
( - 1111125 {17 - 395 & = 1145
Standard deviation =~ 1540143 3,6 | = 19,0 - - 2011
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Histograms were drawn from most of the above data.
The greater part did not agree closely with normal distri-
bution curves although some of the duration data showed some
tendency to do so. The possible causes of, the variability
of the results are discussed.

The various characteristics of the Mark IIT and 5
Mark IIT* flashes are more reproducible than those of the
Mark IT flash.  The Mark IITI flash has a shorter duration
at 1/10 and at 3/ peak than the Mark II flash but the time
‘to-peak is about the same-.

The Mark ITIT*¥ flash containing aluminium supplied by
the British Metal Powder Co. is rather better than that
containing American aluminium powder.

The Mark ITII* flash is much superior to the Mark III
flash.

Remarks by the Panel
Noted.

This report demonstrates the. great variability of the
light produced by photoflashes. The Panel understand,
however, that rapid—cine photographs which have now been
taken indicate how these variations arise and will await
further reports. , Meantime it considers that for record
purposes the important characteristics of the Mark IIT* or
Mark IV photoflash might be quoted as follows.

Luminous output
millfon candle secs,
inten- :

Characteristic At At To | ity |To 50 A;ge .
Total|171043/h + 10 |3/, [millionipiy1g-] 20 |7otal
_Eeak Peak Peak Peak candles Secs.

Duration mflliseconds Peak

SeCSe |
Average 190 59 7 |64 368 | 6,68 | 2,43 19.11

Mean difference 17 0.4 10.5 [0.5 52 0.89 0.57 [1.34
Greatest difference 110 56 In 3 3 190. | 3.6 2,62 |5.33
Action Forward to D.Arm.R.D., D.N.O., D.N.O./L.,

C.I.N.0., B.C.S.0., Washington, Sec. P.I.F.I.
Comittee, C.E.A.D., C.N.R., R.A.E. Arm,, R.A.E.
Photoa., D.D. Photos. (A.M.), and R.D. Photos.
(LI.A.P.S N.R.C. Ottawa, for information.
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_yg.ZP.P. 231

Former P.P.s 505, 501 and 500

Cartridges Signal 1% in. and 1 in. Aluninium Cases
(Ref. 23/2 and 87/3)

Designs and Production

On P.P. 437, the Panel asked the Ordnance Board to
investigate the chamber pressure generated in Cartrldges
Signal 1 in. and 1% in. The results recorded in 0.B. Proc.
No. 32411 were as follows:-

' - Max.
: : : = Average
Cartridge Signal Charge Preassure ST TOgS
— . lbs/sq.in. 1bs/5q.in.
(a) 1 in. Single Normal Charge 250 255, .
Star (1.65 gn. G12) 253 246
(b) 1 in. Single Increased Charge 306, 296 301
Star _ (2.25 gm.)
(¢) .1 in. Single Increased Charge 437, 421 429
Star (3.25 gm.) : i _
(d) 1% in. Single Normal Charge 2205275 &
Star (2 gn. G.12)
(e) 1% in. Single ‘Increased Charge 356, 338 347
Star (3 gn.)
(£) 1% in. Single Increased Charge 480, /L6, 449
Star (4 gn.) 0 :

~D. Amm. R.D. to Sec. P.P. on Res.Arm.5037 dated 30.11.45

(%c(1)0008 71 /23)

"It will be noted from C.S.A.R'S report that the impact
extruded cartridge cascs did not split when filled with white
and brown smoke puff units, although they were not fitted
with a paper liner. ° The cartridges were not difficult to
remove from the pistol after flrlng.
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This would appear to comtradict the view held previously
by Messrs. I.C.I. that the absence of a paper liner would |
give rise to split cases and swelling which would render the
cartridge difficult to withdraw from the pistol.

Investigation has now shown the method which has been
used by the Gemmans to produce their signal cartridge cases;
and it is therefore considered that clearance of the design
should await the development of a certridge case on the lines
of the Gemman.

The German case is made in two operations, the first
being an impact extruded cup with a thick base, the rim of
the cartridge case being then formed by a second operation
which deforms the thick base to form a rim. A fuller report
on the German method will be forwarded to you in due course.

g Ordnance Board Investigation No. 1771 reported in Proc.
No. 32414 should be noted, as it contains information on the
maximum internal pressures recorded when signal cartridges, K
both 1" and 13" types, are fired". (See above). j

Note by the Panel

On 11.1.46, the Panel asked D.G.0.F. whether he could
consider the installation of machinery for the impact 1
extrusion of Aluminiun Cartridge Cases in an Ordnance Factory,
in view of the difficulties that reconstruction programmes '
in the trade are likely to impose on the development of
military stores. The suggestion was also made by the Panel
that suitable machinery ma.ght be obtained from Germany for

this purpose.

D.G.0.F, to Sec. P.P. on D.D.S.A.A./C.S.Lu6/6102 dated 23.1.46

"With reference to your letter 23/2 and 87/3 dated
11th January, 1946, I am prepared to offer the Panel the
assistance it may require, although I would like further
information concerning the scope of the project.
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I have already made a claim for certain wvertical and
horizontal presses manufactured by the firms of Herlan and
Schuler., Theilr particulars are as follows:-—

One Schuler Vertical Toggle Press closed cam action
impact at the maximum velocity of stroke.
Probably over 850 tons.

Three Herlan Horizontal presses 1 off each of the

following capacities:
1 450 ton
2 620 ton
3) 1,000 ton

This equipment, if obtained, will be used for further
rescarch in the field of Impact Extrusion of Aluminium High
Strength Alloys with particular reference to high pressure
cartridge cases, and will be installed at the R.O.F.

Radway Green. :

I should like to know the type of equipment the Panel
propose to supply and if the manufacture of a case with a
length in excess of 4" is contemplated. If this is so the
following information should be recorded. A 1,000 ton
press manufactured by Herlan with a stroke of 18" to 2! is
only capable of producing ten pieces per mine of length

9/10" as against 4O/60 pieces with a 100 ton deep drawlng
pPress.

This leads me to enquire whether the Panel have
abandoned the idea of a drawn product or whether they are
prepared to undertake a progremme to run in parallel with
the present 20 m.,m. Hispano development. This case is
now being produced by the Impact Extrusion as well as by
methods analogous to the production in brass.. Radway
Green have had considerable experience in the manufacture
of the 20 m.m. Light Alloy Case by the latter method and I
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would say that if the presses mentioned above are delivered
fron Germany they could be made available for your work as
Jv'ellu

I assume that the Panel will arrange the f:l.ne.nce of
any work it calls upon me to undertake™. : 3

Sece PoPa t0 CuBoA:De. on DiDaScAsAe A2 8. 46/6102 dated 642,46

"{, The Panel ask for information on the results of your
recent investigetions in Germany, concerning:-

(a)_ dravm or impact extruded signal cartridge cases.

(b) the possibility of getting suitable plant, if
" that here offered by D.G.0.F. is not suitable.

(c) the possibility of getting the services of
Geman technicians.

20 The Panel consider that a design of signal cartridge
case, without paper liner or base wad, should be prepared
for development by D.G,0.F. and C.E.A.D. in co—operation".

C.E.A.D. to Sec. P.P. dated 15.2.46 ref., P/2/10

"In answer to your minute of 6th February on the above
subject, a copy of the report on a preliminary visit by
members of D.Arm.D. M.A.P. and of this Department to -
Messrs. Herlan (Kerlsruhe) and Vereinigte Deutsche
Metallwerke (Nuremburg) is attached. (Not reproduced).

Yle are in touch with D.G.0.F., regarding the suita-
bility of the presses mentioned by him for impact
extrusion of signal cartridge cases:of the lengt:hs likely
to be requlred by us.
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It will probably be desirable to obtain the services of
a German technician in connection with this development, and
the possibility of this will be explored.

Designs will be prepared in due course in co—operation
with D.G.0.F." '

" C.B.A.D. to D.D.S.A.A. on P/2/10 dated 22.2.46

"As promised I am sending you a drawing D4(L) 968
showing the only aluninium cartridge case we have so far
played with. It is made of almost pure aluminiun and stands
up reasonably well to our pressure requirements. You will
notice that it. has a compressed paper base wad similar to.
those used in existing brass—based rolled paper signal
cartridge cases and the alunminium walls are lined internally
with rolled paper.

We think these intermal paper components are undesirable
and should like to eliminate them. W2 should also much
prefer a rim of more rectangular cross section giving more
positive location of the cartridge in the pistol or
discharger.

The case shown is only 4" long, but cases up to 8" or
10" long may be required. There will also be a requirement
for a 1" calibre case on similar lines but probably only
4" long. i

A drawing DW(L)967 of a-typical filled cartridge is also
enclosed showing the method of closing so far adopted. This
consists .in turning over the lip of the cartridge case
through 90° onto an aluminium closing cap and sealing with a
bituminous cement. It is probable, however, that if the
paper liner is omitted a satisfactory tropics—proof closure
will be possible with only a 30° radiused twrn over, and that
by this means the pressure developed in the cartridge case
will be materially reduced, and risk of damage of the contents
during ejection minimised. .

The question of your undertaking development or 2luminium
signal cartridge cases was brought up at the Pyrotechnic Panel
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meeting on Tuesday 419th when the need for financial cover
for any development work you may be asked to undertake, was
emphasised. No difficulty was enticipated in obtaining
this. ' :

Then this project has been put on a basis satisfactory
to you by the Pyrotechnic Panel, we should like to attend a
meeting to discuss details of the new design with your
technical people.

We shall have to congider. early whether to adopt the
existing loose anvil type of cap.chamber which-was, I
believe, borrowed from the shot gun cartridge, or go to a
fixed anvil type with, preferably, an aluainium cap which
vould avoid corrosion troubles due to the contact of
dissimilar metals".

D.D.O.F./S.A.A. to Sec. P.P. on C.S.33/6231 dated 28.2.46

"I now await a concrete proposal for the devclopment of
the aluminium Signal Cartridge Case and a Pyrotechnic Panel
requisition to cover.

I .assume that when the order is placed C.E.A.D. will
provide the requisite number of drarings, i.c. 15 copies".

Remarks by the Panel

The Panel RECOMMENDS that production of aluminium Signal
Cartridges 1% in. and 1 in. should be undertaken by D.G.O.F.,
in collaboration with C.E.A.D., using such machines as can be
got from Germany.

Impact extrusion is considered prefcecrablce to solid draw-
ing, provided the longest cartridges required can be produced
by impact extrusion with such machines as may be available
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2. The avoidance of paper liners or base wads is very
desirable.

3e If it suits production, and gives satisfactory results
as régards the firing of the caps, a fixed anvil might be
embodied in the head of these cartridges.

I The use for the shells of the percussion caps of
aluniniun or some other metal that will not interact with
the aluninium of the case is desirable.

ACTIQY Forward to D.N.O., D.G. of A., D.Arm.R.D.,
D-G‘.O.Fo ] E.P'O. ] C.ECA.DO 3 Co SJAOR. and SeC¢
OQB. »

2 Ask D.N.O., D.G. of A., D.Arm.R.D.,
DJG‘-O-FO, C'EOA.D. and CJSJA.R'-, ‘bO note the
Panel's recommendation and remarks.

3. (a) Ask C.S.A.R. with reference to
P.P., 505 and subsequent corresponderice,
whether he can now recommend a minimum
wall thickness for impact extruded
aluminium signal cartridges without paper
liners, and a method of mouth closing
..suitable for all fillings, including smoke
. puffs with weakened walls.

(b) Ask E.P.0. to arrange, in
collaboration with C.5.A.D., for develop-
ment of 14" and 1" Signal cariridge cases;
and for the ultimate supply of 1,000
caertridees of each size for filling and
firing trials. (Appendix IIT to

Pa.P» 233 I‘efSrS)o
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(c) Inspection to be arranged by consulta-
tion with C. InNnO), CoIoA. and D.D.I.Arm. )
to suit the localities where this work is
being done.

(d) The cost will be covered by 0+Bs B.P. .
Requisitions Nos. 7 and 8, for 1% in. and
1 in. cartridges respectlvely.

DiNs0, /lie ; CulillcDiy CoLahey DeDeResisltaihen
D.D.I.Amm., D.A.S., E.29, 0.C.0. India,
AM.R., B.S.A.C. Washington and - P P
(N.2.), D.i.S. Ottawa for information.
B
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Former P.P, 470

Banb, Practice, Flame, A/C., 10 lb. Mark L. Leakage Tests.
(Ref.83/2) - -

At the 66th P.P. Meeting on 20.11.45 (Item 11(g)),
D.Arm.R.D. asked for suggestions for a test for leakage of
the Sodium Phosphide-Heavy 0il filling of these bombs, before
they leave the Fllllnd W&ctOﬂy.

It was suggested that C.C.I. and C.S.A.R. should confer
and consult with Messrs.. Albrlght &'Wllson, the filling
contractors. ;

Extrac%s f%om CRCR RO Sec.‘P.P, on S.3538/1 dated 17.12.45

"The development of a suitable test for absence of leaks
in the filled bomb was discussed with lMessrs. A. & V. on
14.11.45.

It was explained by Mr. Carter, works manager, A. & V.
Ltd., that the nommal test for such a purpose would be a
pneunatic one, in which the object to be tested is comnected
to an air-pressure apparatus of suitable dimensions, any
leakage into the object being indicated by a fall in
pressure. This method, however, is only applicable where
there is a reasonable air space in the object to be tested,
and it aprears that the present design of the 10 1b. bomb
requires the body to be completely filled with sodium
phosphide-oil mixture, leaving no air space at all.
Consideration of this point suggested that such an arrange-
ment might involve risk of dangerous pressure due to seasonal
temperature changes or to exposurc to tropical conditions.
Mr. Carter was not sure about the relative coefficients of
expansion of the filling and of the bomb body, but agrecd to
carry out a best to ascertain whether there would be a
tendency for the filling to be forced past the screw threads
of the closing plug under such conditions. If the result
of this test should confirm the relatively greater expansion
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of the filling, .it would appear desirable to reconsider the
design with a view to introducing an adequate air-space to
allow for expansion. If this were done, each filled bomb
body could be tested by the pneumatic method referred to
above, before attaching the weighted nose portion.

The only alternative method of testing for leaks which
appeared at all promising was the use of a detector paper of
suitable sensitivity. Messrs. A. & W. Ltd. use a paper
treated with 0.1 per cent solution of silver nitrate to
detect the presence of phosphine. Such papers are sensitive
to a concentration of one part in a million, and would
probably show a positive test if exposed for an appreciable
period in any part of Messrs. A. & W's. works. A less
sensitive paper would probably be required for the present
purpose, the paper being applied either as a band around
each bomb, or placed loose in the transit box containing the
bombs . '

The following procedure is also suggested for trial.
After filling and closing the bomb body and before attaching
the nose; allow the R.D. cement to harden; clean.the top of
the bomb to remove traces of oil and phosphide; invert the
body and stand it on a sheet of perous paper in an oven
heated to (say) 60° or 70° C. Any leakage would be
indicated by an oil stain ori the paper. Impregnation of the
paper with a phosphine detector such as silver nitrate or
copper sulphate may or may not be advantageous for this test.

Trials on these lines could be put in hand at Oldbury if
required, Messrs. A. & W. Ltd., having offered laboratory
facilities for our use. :

C.CeI. to R.D.Arm.8.C. on S.3538/1 dated 21.2.46

"7ith reference to your request for a suitable test to
ensure absence of gas leaks in the sealing of the above bomb,
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please see attached copy of a minute dated 16.2.46 from my
Chemist=-in=Charge at Swynnerton, describing a test as
developed by A. & W. Ltd.

If you agree that the proposed test is suitable, it is
suggested that a specification clause on the following
lines should be adopted.

"When the filled and sealed tail portion of the
bomb is subnitted to the-following- test there must be
no indication of leakage of gas or air between the
interior and exterior of the bomb.

Place the filled and sealed bomb—-tail in a
pressure vessel fitted with a mercury manometer and
apply air pressure of approximately 10 - 15 pounds
per square inch. Shut off the air supply and allow
the bomb to remain under this pressure for not less
than 15 seconds. Observe the manometer reading
carefully. Any fall in pressure during this period

- vrould indicate a major leak in the sealing of the
bomb~tail.

Release the air from the pressure vessel,
quickly remove the bomb-tail and immerse it
immediately in paraffin (kerosene) so that the filling-
plug is submerged to a depth of about half an inch.
Any bubbles arising from the threads of the filling-~
plug and locking ring or from the soldered joint
between the central plug and tail cone will indicate
the presence of leaks.

Examine the Joints visually to ensure the absence
of gross leakage, which would not be detected by this
_test owing to the rapid equalisation of air pressure
between interior and exterior of the bomb-tail.
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Immediately after the test, thoroughly remove all
paraffin from the bomb—tail by means of a dry rag.

It is undcrstood that you propose to notify
ilessrs. A. & W, Ltd. and I.N.O., Birmingham, accordingly in
order that the test might be put into operation forthwith."

Extracts from Chemist in Charge, 3wynnerton, to C.C.I.
ref. S.7.596 dated 16.2.46 referred to in C.C.I's. minute
‘above

"3, It is possible that major leaks may not be detccted by
this method owing to a too rapid proccss of cqualising of
pressures. It is felt, however, that any such majc.r leaks
would not cscape notice on visual -examination, and in this.
respect it may be felt desirablc to-insert a clausc in the
specification covering visual inspection of the sealing.

L The test in para. 2 -has two disbinct disadvantages:—

(a) “'hat the paraffin may -dissolve the cement.

This, I am assured by A. & W. 1s most unlikely, since,
for somc time, they have used the same cement on

Flame Floats which they have subjected to an almost
identical leakage test with no apparcnt solution of the
ccento.

(b) After the test the ccment—~sealed end of the bomb
nust be cleaned frec from paraffin by means of a dry
rage To minimise the risk at (a) above, it is
recommendcd that a clause be inscrted in the specifi-
cation celling for this cleaning to be done
immediatcly ofter the perfommance of the leakage test.

5e It is fclt that A. & W. have done their best to find a
specdy, routinc leskage test which is at the same time
reliable, and it is felt that this test will work quite
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satisfactorily, particularly since presumably the test, and
the subsequent cleaning of the bomb, will be donc in the
presence and to the satisfaction of representatives of the
final inspectorate (A.I.D., C.I.A. or I.}.0.)."

Remarks by The Panel RECQMMEKDS that the filling -

the Panel design of these bombs should call for at least
% air space to suit the leakage test proposcd
by C.C.I1. and Messrs. Albright & Wilson.

They also RECALIEND that this test should
be adopted forthwith and inserted in the

Specification.
Action Forward to D.Armm.R.D. to note the Panel's ]
recommendation.

D.N.Os, C.I.N.O., C.I.A., D.D.I.Arm., C.C.I.,
C.5.A.R., C.N.R., C.E.A.D., Sec. Explosives and
Transport Committee, E.29. D.A.S., C.D.R.2,

. D.O.F./., and Sec. 0.B. for information.
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SeR. 432 F:Lll:l.ng for Rockets. Development dropped.

(Ref. 29/1)

Sec. E,_P_o_ PQ_D-_I_J_—_O., DaG‘ox‘Xn, DQ AT eieil)e and Can:‘IoOo dated
250246

"1, After the issue of P.P. 358, C.E...D. raised a
Requisition D.D/4391/202 for 100 Rockets Illuminating 9 lb.
filled S:R. 432 to design D4/L/66/GF.3 (Ref. 29/.).

2. It is now clear that S.R. 432 is not suitable as e
filling for small steel rockets for firing from a hand—hfld
pietol. :(See.P.P. 463, Ref. 29/L}.

SeR. 432 also has the disadvantage of a very bright
flame. o

3. The project of using S.R. 432 in steel rockets of
Schemuly type, to abolish the risk of the occasional
explosion of a rocket body with a stemmed .gunpowder filling,
was a wartime expedient to avoid using cordite, then in
short supply. (See P.P.s 187, 290 and 295, Refs. 29/, and

97/1).

b The Panel is informed that a large number of components
are still weiting for completion of the experimental order
by R.0.F. Swyrnerton. ' Moreover; difficulty in canneluring
filled rockets; as required by the des:.gn, ds zmta.c:.pated by
that Filling Factory.

5.  The Panel, therefore, reccommends that this order be
cancelled and all developments of S.R. 432 fillings for
rockets be dropped. (Refs. 29/4 and 51/1)

6. . Introduction of a steel rocket filled Cordlte, to
replace paper rockets filled Gunpowder, is proceeding on low
priority. (See P.P. 492, Ref. 119/2)."
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C.E.A.D. to Sec. P.P. Ref. P5/1 dated 1.3..46

"In view of your remarks in your corres. 29/L, 51/1 and
47/, dated 25th February, with which we concur, we have
issued instructions on DD. Regn. 4391/202 to suspend all
work pending the remarks of the other mterested partles.

These will presumably be forwarded by you when they have
been received.

-With reference to your para. 4, we wish to point out
that the modified cenneluring was introduced at the express
vellshS o TRCHS T ASREY

Note by Sec. P.P.

On N.O. 5570/46 dated 1143.46 D.N.0Q. concurs with the
cancellation of this development.

D.Arm,R.D. to Sec. P.P, on S.B., 55858 dated 20.3.46

"This directorate concurs in the recommendation in
para. 5 of your minute of 25th February that the order for
100 rockets filled S.R. 432 to design DL(L)66/GF/3 be
cancelled and that all development of SeR. 432 fillings for
rockets be dropped.” ]

Remarks by Noted.
the Panel
Action 2 Forward to D.l -On, De G’o of Ao,, D-Am-R-D-,

Tty o DT M CuBulloDey . O-SedeRe,
Do il /e CBaNeOnn CoTud s BB, for

information.
P.3. to A design has been sealed for record, under the
Remarks Nomenclature "Rocket Illuninating 9 1lbe. No.5

Mkl.I/Air", although none have actually been
made ‘or testede (A.I.D. Information List
NO. 1 73 dated 27.3‘[}-6) .
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Former P.P.s 356 and 425

Fuze, Safety, for Naval Demolitions. Developments.

(Ref._89/2)

G100, 50 GeSakoBe o GalNu0p14fl/ub Bated 2043.046.
(Copy to Sec. 0.B.)

"With reference to P.P. Minute No.356, action by
D.T.M., (Now D.U.W.) under para.2 has been completed with
results as follows:-— ’

(2) Service tests of I.C.I. Alkathene (Polythene)
protected fuze.

Capt, H.M.S. VERNON (M) report M.341k dated 3.7.45
showed that while this fuze had better water—proofness
than existing service fuzes, it proved liable to catch
fire and burn. Accordingly it has not been adopted
for naval demolition work.

(b) Discussion with I.C.I. on possibility of tightening
the water—proofness rcquirements of existing fuzes
Nos. 11 and 18.

The firm was asked whether they would agree to
supply these fuzes to meet the proof requirements
detailed in Enclosure 1B (See Appendix). They now
state that they "cannot possibly accept" the proposed
clauses since fuze No.11 fails at test b{ii) as
relaxed, and fuze No.18 at both test b(i) and b(ii) as
relaxed.

Further approach to I1.C.I., appears likely to prove
fruitless,

24 It will accordingly be appreciated if C.S.A.R. can

undertake the development of safety fuzes for naval
demolition work.
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3. Basically these fuzes should be capable of satisfying
the following conditions of service:— -

(a) storasge for up to L years at temperatures varying
from —=30°F to 120°F and then;

(b) functioning in water at 30 lbs. per sq. in.
pressure, after immersion for 15 minutes.

The specification tests must, however, be more
stringent to ensure that Service’ requirements will be
.meta i

L4s The proof regquirements of the new fuzes arec the same as
those sutmitted to I.C.I. (enclosure 1B) (Secc Appendix)
except that it is now considered that tests b(i) and (ii)
should more appropriately be as follows:-

Store both pieces of fuze for I weeks at 55°C. (131°F).
Then hermetically seal the ends and immerse both pieces
in water at 30 lb. per sg. in. for one hour. Test
one piece by burning in air and the other by burning in
water at 30 1lb. per sq. in.

The burning of safety fuze under pressure is a novel
proof test, and the rate of burning to be required and the
tolerance to be allowed will both have to be determined.

De In the present specifications 1.512 and 1.522A there is
no check on the resistance of the fuze to abrasion and rough
usage. If suitable tests can be devised, they should be
included in the proof requirements of these fuzes.

6. As stated in P.P.356, the external diameters of the fuze
must not exceed 0.215 inches, because anything higher will
not enter the Detonator, Safety Fuze, No.80 iik.1N,
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7. Priority P2 please".

Remarks by Noted.
the Pancl

ACTION Forward to C.3.A.R.

2,  Ask C.S.A.R. to send to the Panel a copy
of his answer to D.U.W's. enquiry.

D.U.W., D.N.O., D.Ge of A., DsArm.R.D., C.E.A.D.,
C. ICI\I. O. ’ C'IIA. , Dl DCI. ’ -A—lm D'R.l‘l‘ ‘3.’ .SQR.-]’ SeC¢
0.Bs for information.
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CONFIDENTIAL

No. P.P. 541 —~ APPENDIX

Enclosure 1.B to C.I.N.O. 1471/46

Draft Proof Requirements for
safety fuzes Nos.11 & 18

5 . Proof

Proof will be selected by the Inspecting Officer at
the rate of one length per lot, or alternatively one length
from each package delivered by the Contractor. The length
selected will be proved as follows. Any failure to
function correctly will render the lot liable to rejection.

(a) Two piecces 5 feet long will each be ignited in
the open by means of a safety fuzce or other approved
means of ignition at one end and must each burn out
to the end of the section, steadily and without unduc
j sparking. The rate of burning is to be from 80 to
100 scconds per yard, (for safety fuze No.11); and
" from 205 to 235 seeonds per yard, (for safety fuze No.18).

(b) Two pieces 5 feet long will each be formed into a
coil of approximately 3 inches in dismeter and the
coils will be stored as follows:— PY

(i) one coil for k4 weeks at 60°C. (1409F.) *
followed by 3 days at 70°C. (158°F.)

(1i) one coil for L weeks at 60°C. (1400F.) *
the ends will then be hermetically sealed and
the coil immersed in water at a pressure of
30 1ba per square inch for one hour.

(* Subsequently relaxed to: 55°C. (131°F.), and
3 days at 700C. omitted).

Immediately after the expiration of the above tests
each piece will be straightened and two inches will be cut
off from each end; the covering must not drag when cut
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2

with a sharp knife. One end of each length will be ignited
as detailed in (a). Each scction must burn evenly, and the
rate of burning must not vary by more than + 10 per cent.
from the rate measured in (a)

(c) A piece one foot long will be cut into two pieces,
the one four inches in length and the other eight
inches. Each piece will have one end inserted into a
piece of glass tubing, a distance of one inch between
the ends in question being maintained. The longer
piece will -be ignited at the frce end and must cause
the ignition of the other piece.

(d) A two foot length of the unpowdered fuze is
introduced, in the form of a coil, into a sterilc Petri
dish approximately four inches in diameter. The space
between the lower dish and its cover is then filled
with molton sterile paraffin wax, which has a sctting
point of 50°C. (1229F.) or over, taking care that the
wax does not penetratc into the” interior of the dish.
When cold, the dish which should have been hormetically
sealed by the above process, is incubated in a suitable
oven for 7 days at a temperature of 30°C. (86°F.). At
the end of this perlod no mouwld growth should be
visible.

Note:~ The mandrel on which the fuze is colled for the
purpose of the above-mentioned tests is, in all cases, to
be removed fram the fuze before the application of the
test,
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CONFIDENTIAL

No. P.P, 542
2o lie ib
Former P.P. 518

Soldered Blow-off ILids on Pyrotechnic Stores (Ref. 84/2)

Candles Smoke Yellow or Red (for Submarines)
(Ref. 8L/1 and 1L,8/1)

NOTE BY THE PANEL

I.n PuP. 518, D.N.O' was asked:_

(a) Whether there is any objection to Service supplies
of Candles Smoke Yellow or Red being packed-in a water—
tight container, not to be-opened until just before
loading the candle into the gun.

(b) Whether a serious number of Candles Smoke Yellow
Mark VI have failed to function in service and whether
the nature of such failures was detected.

With regard to (a), the idea was that a type of seal
not depending upon solder might be acceptable for the blow-
off 1id, if extra protection could be given-to the water—
tightness-of the store, up to the moment of its use, by
packing it in a watertight cylinder which would be removed
only Jjust before loading the candle into the gun.

D.N.O. to Secs. P.P. on N.O. 5121/46 dated 22.3.L46

(G.01194/1,6)

"With reference to para. 2(b) of your action no
failures of cendles Smoke Yellow Mark VI in service have
been reported.

2. Regarding para. 2(a), the objection to service supplies
of Candles Smoke Yellow and Red being packed in water—tight
containers is, apart from the expense, the extra space that
would be required to stow the outfit of candles or
alternatively, the fewer number of candles that could he
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P.P. 542 (Contd.)
2

stowed in existing spaces. In: the circumstances it is not
considered that the number of failures reported Jjustifies
the expense and restriction of stowage involved."

Remarks by - D.N.O's. decision means that Smoke Candles

the Panel  for Submarines must remain completely watertight

o by themselves, without the ‘protective use of a
packing cylinder. Therefore, the type of
sealing for lids that was adopted for Floats
Submarines Special Type O cannot be used for
these Stores. bk p ——

2. The Panel notes that C.E.A.D.'s experiments
with both Bostik X.P, seals and improved methods
of soldering the seal in candles Smoke Red are
proceeding.  (Ref. P/4/7 dated 16.3.46).

ACTION Forward to.C.E.A.D.

2. Ask C.E.A.D. to note D.W.O's, decision
and the Panel!'s remarks.

D-N-O-, DeArmMaRaDs DeGe of An, C.S-A.R.,

CII.NOOO , IINOOC .WOOlWiCh, Cl IOA. ’ D.Dl I-Annl ’
F.0./S.M., D.AsSs, D.O.F./F. for information.
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©._P.P. 5L3 CONFIDEITIAL
o L;&E_
55, 372 and 492

6.

Former P.T.

Rockets Signal and Target Practice. (Ref., 64/1)

I, Climatic Trials
. 17, Proposed abolition of Wartinme
"Production Permits"

C.S.A.R. to Sec. P.P. on X.155/3/7 dated 20.3.L6

"Vith reference to Action 2 of P.P. 355, in which the
climetic trial of rockets in tape-sealed and soldered
cylinders was arranged, rockets have now been subjected to
1 and 2 months C.T. onthe];SJUT.(A) cycle. The following are
the results obtained in the firing trials.

After 1 month's Climatic Trial

Type Sealing- ugn;hs Observation
Signal Tape 1 functioned correctly
n n 1 n n
] n 1 : ] n
n n 1 n "
Signal Soldered 1 Functioned correctly
n n 1 " "
n n 1 n "
il 0 1 Some stars (10) ejected at 50°'.
o functioning at max. height.
Terget Tape 1 Parachute ejected correctly
Low 300"
n n 1 " n n
(31 " 1 n n L}
n n 1 n n "
Target Soldered 1 functioned correctly.
n n 1 " "
n i 7 Exploded on projector.
n n 1 n n
|
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P.P. 543 (Contd.)
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_fter 2 montii's Climatic Trial

Type Sealing Observation

Signal Tape functioned correctly.

i i Stars ejected at 50°
Functioned correctly.
" " " " :
A Soldered 2 stars ejected at 50', but
flight of rocket was good.
functioned correcctly.
Stars ejected at 50'. Rocket
carried on to normal height.
Sters ejected at 50°'. Rocket
atteined normzl height.

Target Taped Exploded on projector.
" 1" " 1"

1 " n 11

Target Soldcred Rocket failzd to attain mex.
altitude. Parachute ejected
normelly at zbout 500'.

Atteined mexismum height.
Parachute not ejected.

it it Bxplcded on projector.
" " 1" "
(Note by the Panel. "ixploded" here means that the Rocket

Sody was blown to pieces.)

"iZjection of the contents of the head at such a low
height as 50 feet means that the rocket blew throuzh the
neading. In view oi the poor results obtained in the 2bove
firing trisls it was decided to fire the rockets vihiich had
been subjected to three months climatic trial on the dynamo-
weter since more informaticn could be obtained in that way.
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P.P. 5.3 (Contd.)

3
The following are the results of this firing.
: Months  Feak Remarks
Type Seeling o7, mrust
Signal  Tape 3 35 1bs. Thrust-time curve O.K.
n L 5 thigyt L Thrust-time curve Fair
5 2 3 S Blew through neadlng.
n n 3 l|.6 " n
Signal Soldered 5 N. O. Munctioned 0.K.
il 1y 5 2L Thrust=-time curve 0.K.
&4 o 5] 50 Blew through heading
i n 3 27 n 1 n
Zocket Tape 5 - 3lew through heading
Target i " 23 Thrust-time curve 0.X.
macticel U ¥ = 3lew through heading
11 n n PN, " " n
Zocket Soldered 3 - Exploded
Target = " - Blew through hsadlng
Practice g ¥ = 3

n n " 1 1 "

The behaviour of the rounds fired into the air and also
those Tired on the dynamomcter suggests that from the point
of' view of preventing mel-functioning of the rockets neither
typve of scaling has any adventezge over the other. It is
unfortunate that such a uiscellancous collection of rockets
were used in this trisal. zZach type of rocket should have
been chcsen from a recently manmufectured batch and the two
types of scaling should have been tried out or the same batch
of rockets. Sonie rockets werc mede in 1940 and therefore
may not have been very good when the triel was started. |
The following arc the details oi° the rockets used.

L 4
A, Rockets, Signal, 1 1lb. Serwice Mlk,IIT in Tape Sealed
Cylinders. Lot 86 made 10/40 by C.T. Brock and packed

2/ bk
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B, Rocket, Signal, 1 1b, Sorvice Mk.III in Soldered
CGylinders. Lot 73 made 10/40 by C.T. Brock and
packed 2/lhie

C. ‘Rocket, Target, Practice, 1 1b, ¥k.II in Tapc-Sealed
Cylinders. Lot 114 made 7/L3 by C.T. Brock and packed
T/h3e s

D. Rocket, Target, Practice, 1 1lb. Mk.II in Soldered
Cylinders. Lot 326 made 7/43 by S.P.R.A. and packed
7/43.

The c¢ylinders and roclkets appeared in good condition
after 3 months C.T."

Remarks by 1. It is clear that existing powder-filled

the Panel paper rockets, even when packed in tin cylinders
sealed by solder, will not stanmd up to the
severity of the Standard Climatic Trial,

2. -However, the Panel suggest that the small
number of failures that seen to occur in service
with Rockets made in peacetims and kept in
magazines on board ship or on shere indicates
that no special measures are neceded in present
circumstances.

‘3. The routine annual proof's carried out by .
Inspectorates should ensure the condemnation of
any Lots or Batches that deteriorate enough to
give zn excessive number of explosions of the
rocket body, premature functionings (blow
through) before or during flight, or other
failures.

L. The introduction of 2 non-gunpovwder (cordite?)
filling in steel signdl and other rockests, see
P.P. 492, should be the ultimate solution of

these troubles,
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Remarks by 5. As regards the wartime "Production Permits”
the Panel that were embodied in designs of Rockets Signal
(Contd. ) and Target Practice, the Panel RECOMMEND the
following, in addition to the reversion to
Italian Twine only for binding on the sockets,
as recommended in P.P. 3595, and the discon-
tinuance by Messrs. Brock of using
Messrs I.C.I. Rocket Composition (P.P. 42#):—

(i) Material for Sockets
Varnished blackplate to be abolished.
Only tinned plste or copper to be used,

(ii) Sealing of Base for all paper Rockets.

Revert-to the screwed wood plug and
abolish the permitted alternative of a
paper disc' seal over the vent.

II0T®:~ The recason for (ii) above is that Signal Rockets,

especially in ships at sea, remain ready for firing
by a friction tube in a machine. When the rocket
is removed from the machine, (e.g. on rcturning to
harbour), the wood plug can be replaced and the
rocket kept for future use, i’ it is still undamaged
and not wet inside.

6. AMhesive for fixing Sockets.
Suitable adhesives were recommended in
P.P. 355, Remarks, Paragraph 3.

ACTION ' Forward to D.NM.0., D.G. of A, and
D, rm.R.D. to note the Panel's remarks and
recommendations.

DN s ol BBy, el Tl B Trlhrs
D

oD L. 2. » DofuB.; B 29 DSy Be ot Ty

Dl Codies: CUSIALR. , G SeB. - E, U.P.D.,

Di O B/ P 5 RN R 5 M. L. 0. (HeZ. ) DaGulL B (S ds 1,
0005000 Tt CoBulinOu (MR8 )80

Sece 0.B. for information.
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CONFIDENTTAL

Noe« P.P. 54
16.&-.&-6
Former P.P. 516

Delay Compositions. (Ref. 16/3)

Secretary reports the receipt of A.R.D. Explosives
Report No.283/45 "Secord interim report on combustible
products of oxidation of nitrcaromatic amines" by T. Urbanski.

Summary

. This report and the previous one by the same author,
A.R.D. Zxplosives Report Ne. 502/LJ,, describe the preparation
of combustible compounds formed by the oxidation with
dichromate and acid of certain nitro-amines, viz,
m-nitraniline, p-nitro-o-toluidine, nitro-p-phenylene diamine,
3.5-dinitrani-line and p-nitro-o-aminophenol. The amine is
dissolved in sulphuric acid and after cooling a solution of
sodium dichronate is stirred in. The reaction starts
immediately, the product begins to precipitate and the -
temperature rises to about 60°¢C. Af'ter cooling and standing
for 24 hours the precipitate is filtered off, washed and
dried.” The yields are good. The products are dyes which
vary in colour from red to brown. The most important of
these compounds is that obtained from m-nitraniline which
has been designated NAP. Similar compounds can be obtained
by using permanganate or chlorate as the oxidising agent.

The constitution of these compounds is considered but it
is not clear whether they are anilino-quinones or whether the
oxidation has proceeded further to derivatives of phenazine.
Only those nitb-amines in which the para-position to the
amino group 1s unoccupiced, or is occupied by an casily
oxldisable group, form a compound of the NAP type.

In order to ppoddce substances containing fewer nitro
groups and thus obtain a slower rate of burning, mixtures of
o-or m-nitraniline and p-phenylene diamine or p-phenylene
diamine and aniline were oxidised under similtar conditions,
'rom a mixture of m-nitraniline and n-phenylene diamine
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P.P. 54 (Contd. )
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oxidised with sodium chromate and hydrochloric acid, a
quantity of a dark brown substance was isolated which has
been designated NAZ. It contains after washing about

30 per cent of chromium (estimated as CrZO ) and is probably
a coupound of chromic oxide and a dye.

2. In another report, A.R.D. Explosives Report lo.585/4k,
the author reviews the same work and describes the prepara-
tion of' other nitro-compourds, (i ) by condensing .certain
nitramines with formaldehyde and (11) by nitrating dyes.

(1) The compounds formed by condensation with formalde-
hyde have all definite melting points and are soluble in

alcohol. The condensaticen of picramic acid and
formaldehyde is described in detail. The product melts

at 186°0. and ignites at 183°¢C.

(ii) Mitraticn of azo-dyes gives products which are
vrobably mixtures having low ignition points, Of' the
diphenyl and triphenyl-methane dyes, auramine, malachite
green, and aniline blue, give a good yield of combustible
materials vhose ignition points are not too low for use.
The constitution of these compounds is discussed.
Several azine dyes were nitrated but the ignition peints
of the products are low. The nitration of emeraldine
gives a reddish-brown substance, soluble in acetone,
which burns very readily, iltration of methylene blue
and methylene green gives the same product, a green
povder, which burns readily and has.a high ignition-
point. The constitution of this material is discussed,
Acridine yzllow when nitrated gives a compounc which has
an ignition point of 133°C. Quineline yellow gives a
compound soluble in water; and of the sulphur dyes,
primuline gives a small yield of a compound which burns
readily. Indigo forms a compourd, probably dinitroin-
digo, which has a high ignition point and burns slowly
vriithout flame,
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P.P. 54 (Contd.)
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3. Most of the compournds which are described in these
payers have properties similar to those of nitro-~indene
polymer (NIP). They do not melt before decomposition or
ignition and, mixed with potassium nitrate, provide compesi-
tions which burn rapidly at atmospheric pressure and continue
to burn under reduced pressure. Thus NAP provides a com-
position with potassium nitrate that burns somewhat slower
than NIP and continues to burn under a pressure of 6 inches
of mercury. NAZ, probably because of its high content of
chromium, provides a composition which burns more slowly.

ts rate of burning is less affected by change of pressure.
Hitrated auramine gives more satisfactory results and its
rate of burning is scarcely affected by change of pressure.

b In 2 further report, A.R.D. Explosives Report Ho, 208/145,
T. Urodanski and S. Minahan describe the preparation of scme
complex cobzalt co-ordination cowmpounds. The general forimla
for these compounds is (COZZXZ)Y, wnere Z represents an
organic base such as methylamine or ethylene diamine, X a
nitrito, nitrate or chloro group and Y a nitrite, nitrate,
chloride or azide group.

Of the 17 compounds prepared and examnined for burning
properties end stability, the most promising was cobalt
diethylene—diamino dinitro nitrite (Co ens (IOQ)Q) 10s, where
en represents ethylene diamine. Two methods for the prepara-
tion of this salt are given and a summary of one of them
follows. Covalt nitrate and sodium nitrite are dissolved
in water at L5-50°C, and a solution of glacial acetic acid
in an equal vclume of' water is slowly added with stirring,
‘The ethylene diemine monohydrate is next added. The mixture
which is now at 70°C. is cooled in ice and after standing
overnight the fine yellow crystals are filtered of'f and
washed with 2lcohol and ether. The welght of product
obtained is equal to that of the cobelt nitrate used and con-
sists of a mixture of the cis arnd trans iscmers. The trans
isomer contains two molecules of water of crystallisation
which is lost on drying at 105°C, The product when pure and
dry is completely non-hygroscopic eand does not pick un
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moisture when exposed to a relative humidity oi 75 per cent.
The chenical stability is good. The decomposition tempera-
ture is 205°C. no gas is evolved on keeping at 100°C, for
L0 hours and 1t is unaffected by bolling water. Ihs Sl
difficult to ignite and the substance when burned alone does

not give sufficient "spit" to ignite A.S. A, The figure of
insensitiveness is 59. It does not ignite whon struck a

glancing blow ‘"luh a boxwood riallet on stone, hard wood and
sof't wood, The rate of bu-:nlng is 60 soconds per inchitint sl

0. 25-inch diameter bress tube

The zbove salt still contains insufficient oxygen to
oxidisce it completely to carbon :rlonoxidc, water, and cobalt
cxide, and an improved oxygen balance is obtained by replace-
ment of & nitrite group by a nitrate growp. The compound
so formed sppears to be satisfactory but has not been so
thoroughly examined,

Zenerks by loted.

the Panel

t 1is p“"sumW that compounds of the kind
ribed in these reports are ahlll being inves-

igated by C.s. A 1. The Psnel would be glsd to

rcceive any reports which are available for

‘their application.

ACTION 1.  Porward to C.S.A.R. (Fort Helstead).

Zr Ask him to forward to the Pancel any
further details that he may have of the pyro-
techinic propertiss of these corpounds and also
details of their applicaticn.

1l ek e DI DI 5 (O S SISIN@R 3 e o (05 L o S a L T
D.C.%/F, B.P.0./D.G.0.# , Sece P.I. LI, and
sece 0.B, 3.C.5.0., Washington for information.




CONFIDENTTAL

No. P.P. 5L5.
1641, 1,6
Former P.r. 371

Cartridges Signal -1 in. Red Mark 12
Composition for Star

(Ref. 87/L)

Extract from C.S.A.R's trial remcrt to Sec. P.P. on cartridges
made up in aluminium cases, ref. XC(l)0008/1/32 dated 1k.3.L46.

"5. The Red ik. 12 stars filled S.R2. 297C were slow
in igniting and did not attain full intensity until the
star was at or past the apex of the trajectory (400-500 feet) ;
The stars in consequence burned for about 2 szcords on the
“ground. It is recommended that consideration be given to
the replacement of thc composition L.R.297C, which contains
grade O megnesium povider and whicnh is slow in igniting, by a
composition such as S.3X.406 which contains grade L4 magnesium
powder. Composition 5.2.406 is 2lrcady used in the Red
Mk. 13 star and hag 2 slightly higher intensity ard raster
rate of burning than 5. 2.297C. The use of' compositions
containing grade O magnesium powder ror signsl stars which
have to ignite rapidly has been discontinued for other
signal cartridges (viz. 5.R.582 was replaced by S..t.413 for
the cartridge, signal, 1z-inch, Double Star, ilt. 3)."

Remarks by The Panel were informed by D.Arm.R.D. that
the Panel for some time S5.R.Z232 containing Grade L4 Hag-

nesium hes been used in the Cartridges Signal 1"
Mark 12 as an alternative to 5.R.297C. They
RECOMIAD that this change, together with the
deteils of manufacture, which have been found
desirable in wartime production, e.g. roughcning
the surface of the priming pellet .after the star
_has been pressed, should be shown on the design
for record; but, bafore introducing further
chenges, it would appear desirablc to await the
introducticn of the Aluminium Signal Cartridge
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Remarks by case (P.P. 537) and the results of trials with
the Pancl compositions containing atomizcd Magncsium

(Contd. ) powdcr, (P.P. 526).

ACTIO! Forward to D.Arm.R.D.
Z Ask D.Arm,R.p. to note the Peancl's Remarks,

and if he concurs to arrange for the rocommended
amcndments to the design.

DINLO, BUG of Ay UL N Q8 0 T a8 DI hEme
C. 5. AJR. 5 C.BI A DL CoC.I. for informafioms
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Now PaP. 946

16ule. 46

Former P.P.

532

Cartridges 1 in. Illuminating J.

CONFID

=)
|

AL

1

Composition

fSxtracte from €, 8 A R.'e Srial report to Seca

for -Stars -

(Ref. 87/5)

P.B.. on

cartridges made up in aluminium cases, ref. XC(4)0008/1/32

dated 1L. 3.L6.

"5 The illuminéting stars were filled with either

S:0.568) op S.B.568,

The stars filled S.2.5684 were about

1.75 inches long and had a time of burning oif’ about 7 seconds;
the stars filled 5.2.588 were about 1.25 inches long and had

a time of burning of 2bout 7 seconds.

Fither 5.2

5684 or

S.R.588 (which contains the more readily available grade O
magnesium powder) are used in the present desig gn of 1 inch,
I1luminating, J Mk. 3 cartridge, and the approximate per-

formance of these stars is as Tollows:-

Approximate

| Approximate

Composition length of time of Lpproximate
star burning candle-
(inches) (seconds) Dawek
S.R. 5684 1.75 Gab =l 75,000
S.R. 588 (1.25 6.5 = 7.5 ]
2 (455 8.5 = 9.5 65,000

e Illuminating cartridges with aluminium cases with
stars filled S.R.5684 (1.75 inches long) and with stars
filled 5.R.588 (1.5 inches long) have been supplied to
D, of A.(S.A.) for comparative trials."

Remarks by
the Panel

DS 82227/1
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P.P. 5.5 (Contd.)

2
Remarks by . introduction of composition 5.R.588 and a copy
the Panel of the report of the comparative trial of the
(Contd. ) cartridges supplied to o. of A.(S.A.) (P.P. 483
refers). They draw attention to their recom-

mendaticn in P.P. 552, Remarks, para. 3 that
compocitions using atomized ilg. powders should
be tried.

ACTION Forward to C.5.4.R. and D. of A. (S.Z4.).
2 Ask C.5.4.R. to forward the information
requested on the development of composition

5. R. 588.

3.  Ask D. of A.(5.4.) to supply a copy of the
repert rerferred to in the Remarks when awvailable.

Dl Oy s drmn BT 1 06 0 AT O T NS E S
D.D.T.Arm.; D.G.0.F. s C.C.L.; B.C.8.0, Washingbtom,
B bia O /R Co . AR, ML, 0, /T.z. U.S. laval

C
& Military Attaches, Sec. 0.3. d 0.C.0. India
for information.
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o EuP. 547
16.4.L46
Former P.P. 26k
Rocket Llne—carrylng S.P.R. &, 12 1b. {for H.ll. Coastguard)

LO.L- 29( EZ)

(see photograph attached)

Sec. P.P. to M.YW.T. Ref. 25/5 dated 6.3.46.

"fith regard to Messrs. ocharﬂuly s Rocket Line—
carrying 12 1b.- Mark I for use by H.il. Coastguard, the Panel
understands that this cquipnment mey replace the old "3loxer"
rocket gear and I =m instructed to ask that a copy of the
reports of your comparative trials with cordite rockets and
the gunpowd er—fllLed rockets may be sent to the Panel, in
view of its interest in llﬂe—carnylng rockets and thelr
applications to service uses :

Regort by M.W.T. ( .ii. Coastguard) ref. C.G. 2090 dated
5.46. ,

"Specification is to cerry- 2 1 inch line not less than
250 yards Range when fired at an angle of 16-20 degrees..

i Original Trial at Newdigate 22.8.1945. Light Wind
rbrce.

II., Three successive Shots:- rockets fell within a very
small radius at 315 yards range, direct for point of
aim; 1 inch Rocket line used in each case,

II. Comparztive trials with cordite Rocket Type J.
at sastbourne 24.10..45.

Trials carried out in squelly weather,

heavy showers - wind force 427, one 1nch
line in ezch case.
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5.

ochermuly 12 lb. Rocket

Rocket larded 250 yards, 125 yds.
drift of line to leit.

Elevation 35° (too high)
Rocket landed 290 yds, 55 yds.
drifit to left,

Hlevation 18 degrees

Boxer Rocket for comparison

force and Direction
of wind relative to
Iine ol Mire

AN

Rocket larnded 345 yds, 60 yds. drift

to lert.
Elevation 25 degrees.

Rocket landed 300 yds. direc’ into
wind no drif't.

Mevaticn 15 degrees.
Rocket landed 200 yas. Bounced,

Bad shot. -
KElevation 15 degrees.

Rocket landed 300 yds, 40 yds.
drift to left. ’
Klevation 20 degrees.

Cordite Type J Rocket

1.

llodified with 12 1b., weighted lead
Rocket landed 350 yds, 20 yds.

darift of line to lerft
slevation 30 degrees.

Rocket landed 310 yds, no drift
of line.

Hevation 18 degrees
Rocket landed 330 yds, no drift
of line.

Elevation 20 degrees
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Although the weather conditions were not heavy and no
opportunity has up to date occurred for testing the condi-
tions peculiar to 2 cliff edge in gale force wimd, the con-
clusions arrived at are that Schermuly 12 1b, Rockets can be
relied on to carry & 1 inch line to a range of 250 to 300 yds.

In order to release a2 certain number ¢ Boxer Rockets
(not now bsing manufactured) Schermuly 12 1lb. Zockets are
being supplied to 24 Intermediate L.w. 4, Stations.

Interesting points of comparison between the Cordite
Type "J" Rocket, Schermuly 12 1lb and ZBoxer Rockets are:-

Cordite = hes a very high initial speed and- short time
of flight. Takes the line rapidly to s culminating
point of approx. 250 = 30C fmet at about 8/40 Range

- and falls rapidly.

There i1s therefore very slight wind efi'ect on the
‘trajectory and drift o line due te a cross wind.
There is however considerable wear and tear of line and
the present Rocket Ling 1 inch would not survive more
" than 6 to 10 shots.

There'is considerable back fire on discharge;
this can probably be ‘overcome.

Schermuly and Boxer = The initial speed is greduel and

the normal speed of flight is approx. 600 ft. per

second. The trajectory is low - about 80-100 ft. at

2/3 yds. of range and the consequent drift of line is

larger, in fact an allowance of 30 degreses to windward
" 1s necessary in a cross wind of gale force.

General conclusion is that it is very desirable
to have 2 Rocket that will attain a renge oi 400 to i
500 yards and it is therefore hoped that further investi-
gations will be made in the problem beforz the stock of
Boxer Rockets is exhausted."
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Memorandum from vice Chairmen P.P. dated 29, 3.46

"The rocket has been designed to replace the Doxer
Rocket hitherto in use by the Coastguard Service, supplies
of which are no longer available, It istrequired to carry

he Board o: Trade line (lanilla, 4" circumference, 1200-1b.
breaking strain) to a rangs of 250 yds.

The single stage steel rocket motor is filled with
powvder, and fitted with a hemisphericsl heed and a short
projecting tapered venturi. A greased bress cap is screwed
on to thic venturi to ensure wotertightness in store (it was
suggested that a leather wasgher would improve this feature).
The type of hingsd bridle coumton to other Schermuly Line-
carrying Rockets lis attached.about the middle '‘of the motor,
end is commected by a length of zteel cable coversd with
braided asbestos to the end of the line. '

The projector consists of 2 stecl tube mounted witn an
clevating quadrart on 2 braced tripod of tubular steccl.
Into the rear end oif the tube screaws a brecch pisce carrying
the electrically, fired cartridge, with a wvent tube which
cztends through the venturi into the rocket motor when the
rocket ig loaded, The firing cartridge is provided with a
short rubber-covered electric cable containing two leads,
which terminetes’ in a standard two-pih connector; this cable
‘passes through the hinged breech clesing plate, which is
fastensd by means of a spring catch.

An extension lcad, wound on a2 darum with hasndle, is pro-
vided with-a sockst &t the frece end for the conncctor. The
inrer end is tonnzcted to a second two-pin fitting mounted on
the side of the drum; this in turn can be connectcd to the
battery box, on which is mounted s push-button firing switch.

Two rockets were fired, Heeh functionsdticomrectily;
extending the line to a distence of apovroximately 315 yacds,
Talling a few yards off the aiming mark; a wvery light breeze

was blowing from right to left across the range."
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Remarks by 1. The Panel notes the introduction of this
the Panel equipment to replacs thz old 3Boxer life-saving
rocket gear.

2e They observe that the desire of i.il. Coast-
guard to get a2 range of 400/500 yards is not
attained by this 412 1lb. Schermuly rocket, but
are of the opinion that a larger rocket could

be produced to fulfil the need.

5 The future replacement of comprecsed gun-—
povder ior {1lling rockets by some other pro-
pellant that is not liabls to give dangerous
explosions oi' the rocket body is dealt with in
dshsish Shich

e (a) The Panel urderstands that Rockets have
been developed with Coated Cordite filling
which gives a lower thrust over a longer
period than the 2 inch motor employed in
the Cordite Rocket concerned in this report.
(B) It is underatood that €. 8.4 R. will -
provide rockets of this Coated Cordite type
for further tests by I, of 1.

ACTION Forward to M. of T. Ask M. of T, to let the
. Panel have copies of reports of his further

trials with cordite filled or other rockets,
in due course.

DN, Qs D ArmeReD. 5t e Ge, 0f Asy GoB. AiD.
CRSWANRS S CEa A G PADSBN S andSees. (01 B: = fior
information.
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CONFIDEHTIAL

Former P.P.s. as given in’ Text

Rockets, Substitution for Gunpovder oi some other Propellant

(Ref. 97/1)

Remarks by The liability of gunpowder-filled rocket

the Panel bodies to explede, with danger to life and limb
vhen the bodies are made of steel and not paper,
is dealt with in P.P.5 187 and 295.

2. Research intc the causes ol these
explosions was conductzd by thie Ordnance Board
and was stopped by 0.3. Proc.U.1990 (see

P.P. 290), no satisfactory explanation having
been discovered.

e At thet time, it was intended to develop
S.R..432 (a slowed down T.5.T.) as an alter—
native filling, tc avoid the risk of explosions,
chiefly bescause the use of cordite could not be
contemplated owing to the supply position
during the' war, ' i T

e The end of the war and some objectionable
features displayed by 5.2.432 rocket fillings
while under trial led to this development being
dropped, see P.P. 539 and 0.3. Proc. U.2709.

515 Explosions of paper bodied rockets (Signal
and T.P.) are also liable to occur, especially
after subjection to the severe conditions of
CeS.4.R.'s latest climatic storage test (see

PPl 545).

6. Although zny further use of the P.A.C. or
Sncwflake Rockets, (Apparatus A.D. Type D.)
secms unlilkely, a number of the smaller sizes
of Schermuly type rocket are service articles
for line-carrying and illuminating purposes;
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Renmarks by
the Panel

(Contd. )

ACTIOIN

DE 82207/

P, 548 (Contd.)

and a 12 1b. rockst has Just been intrecduced
S|

by H.il. Coastguard

s 2 substitute for the old

Boxer type of life-saving equipment
(see P.P. 547).

7s

8'

'(a) The questicn arises whether research

and develcpment should continue with the
aim of getting rid of compressed gunpowder
fillings for the bodies of all signal ana
other pyrotechnic rockets, to avoid risks
of body explos¥on.

(b) A low priority development of a cordite
filling for a steel signal rockst is

already proceeding (P.P. 4L92).

If the answer to 7(a) is yes, the question

arises whether such rescarch and development
should be dealt with by thes Pyrotechnic Panel.

Forward to 0.¥N.0., D.G. of A., D.Arm.R.D.,
CeS. A.R., C.S8.A,R.Tondu, C.S,A.R. Woolwich,
C.P.D., M. of T. and Sec. 0.3.asking them for
their remarks on paragraphs 6, 7 and 8 above.
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CONFIDETIAL

Flame, Float, 4/C. Mav, He, 2 Mark I. (Ref. 85/1)
(Formerly Flame, Float, 4/C. Nav. Merk IT)

a

oning Trials weported in M. 4.u5n &,
t No. H/ARL/L7M Report No. 15 dated 9.8.45.

;.um_l I O &qnc
ﬂl Hw'bwbn Rep

R

1o 43 Floats, 12 each made by I"our mamufacturers, rwere
chubte-iounched Tron a Wellington Aircrarft at ground spseds

>

of' 121 knots to 166 knots f&n heights off 7,000 to 2,000 reet.

£ The Iloats were observed L‘ro.n the air end frou a launch,
by which the bodiss:were recovered whe

Results

Although ths height of' relesse was reduced progressively
from 7,000 to 3,000 feet, or in some cases 2,000 fect, Tor
zach lot or {loats, not ons of the {icats withstood impoct
vwithout showing signs of damege or lesks Ifrowm which a pro-

portion of the gas bubbled up threough the water end ignited
at thel surnfaces In many eases more ae“ious damage resulted
and 7 flosts failed completely, of vhich 6 were net seen and

another was recovered from which
were missing. © A table iz
el o ae burnlng tlI"lC
fleoats from esach manufact

C &
he nose cap and filling
low showing the compara-
@ £

‘ailurses for the

(ﬂ

82

{5}
o<
&
(ST
€%

| =

) i Average Burning | N

i i z t’,,. “ |  Number of
Float Tumber ; Tine {

i . I failures
i MlISG, wCCSae i
e T e . Seo e o

1 to 12 7 23 3

1)t021+ !

291 %tie 3&3

1
| S

o

~N N o
Ut
0
—

i 57 %o i
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P.P. 549 (Centa. )
2

The observers in the aircraflt were of t.z cpinion that,
although damage to the case produced a flickering and inter-
mittent flame owing to the escape .of gas below the surface,
it would have been pqssible in most cases to take S dniTEE
on the flane p“oduced. jevertheless it cénnot bs Sal& that
the fleats operated satisxacto rily even at 2,000 fee

Conclusions

(a) The construction of the Flame Foat, iAircraft,
lavigation, les 2 Mark I is not suificiently robust to
Wlthgtand impact with the water from heights even down to

25000 s The perticular points of weaknsss being:-

S

(i) The nose and soldercd nose Jjoint.
(i1) The centrc Jjoint.

(b) Occesionzl damage to the central body of the float is
to be expected owing to distortion of the tall vane on
iiupact.

b . ~ - - -
(¢} The flame emitted by a damaged float cannot be relied

=

upon with certainty fer tslkting a driit.

Copy Minute by D.7.0. dated 20. 2.6 on G.0. 2003/46 in
N.0. 5609/46

"The results of this trial are noted with interest.

2. With one exception the floats which completely failed
were all released from heights considerably in excess of
those used by Neval A/C.

D egarding pera. 5 D.1i. 0. does not recollcct having secn
re\orts of failures due to these causes, though i1t is

realisad that such defects might not necessarily mean cowm-
nlete failure to function.

oo
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P.P. 549 (Contd.)
.5

= il = 7 o .
L Ir view of 5(c; howsver, the urgent neced Tor & stronger
float such as the combined simoke and flame flcat with high
T.%V. is emphasised."

)

Memorandum Vice Jhoirmen P.P. to Sec.e P.P. dated d.h4.i6.

In order to aveid these f=ilures ths following modifica-

s e O e T e g =)
tions were to have bzen tested:-

(D
f.
(o
O
W
H
ko
<
+
P:‘
(@
i)
i
e
O
(\
O
(S
+
},l
G

() & bl ckenced centn de chamber,
pierced with a series of 3/0 in. diameter holes,
instead of slots. s

(b) Reinforcement of thz bass of the phosphide chamber
by a ribbed steel plate, cpot welded in position.

(c) Substitubtion of a pressed cup for the tube pro-

Jecting below the phosphide chambder.

Alr Staff have now decided, however, -that this work
snall be saspen'ci: effort being r'omen.*"rted inztead on

B R A ] )

the Z.7.V. Smoke snd Flame Moats.

Remarks by The Panel notes that Iurther work to
the . Ranel improve the relicebility of =xisting swoke floats
and flame floats will bz stopped and effort
concentrated on ;ev;lo.)in,’ ::at,h“_ctory il e
oats (sece P.P.s 520,

=

corbined Smoke and lams
521 and 522).

ACTION D.N. 0%y D.l.'. 9) /L. 3 Dahri Bo Doy CoBOBAID,
GO Ras, U Dapile Fars LDy, DL iRa il S T O S
D.D. I. A&rma, Tor information.

.
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Cartridge Signal 15 in, Browvn Smoke Puff

for use at High Altitudes (Ref. 131/1)

A

sinutes off

2 Meeting held on larch 19th, 1946
at th :‘y otechnic Panel Ciiice

I ATTEDALCE: -

lire C. Lea Vice Chairmen P.P. (In the Chair)
r, A, Day R.D. Arm.1

Mr. G, 1. ZEbeling R.D. Arm.1(a)

Mr., W. T, Salter R.D. Arm. 1(a)

Dry P, W. B. Havrviseon ' R,D,dzm:8;ec.

Mr, 5. W. Sears R Do Arme 4

Fte Lt. XK. Powell C.E. 2,D. DL

ir. H. Reynard (B G

Mr. Geldsmith u.;.o (B804 X

W/Cdr. Cresswell " B LD/

¥r. D, P Swift D.O. B /B,

Mr, G. Z. Hicks Orfordress Research Stetion
Mr. J. S. Dick C. 5. A.R.

D, Ji. Wi Skeen CoSs AR,

7. Lt. Lisowski R. A E.

F/0. A. H. Young B.3.U.(R. &. 7. Toodbridage)
Cdr. W. Ross, R.i. oec. Pyro Panel.

.The Chairman informed the Meeting that the supply of
.reliable cartridges to 0..%. 5. Orfordness in time to cnable
high altitude bomb ballistic trials to be rezumed ~¢ goon as
gocd weather sets in is D.Arm.R2.D.'s most urgent pyrotechnic
requirenent end all work necessary in this connection is to
be given the highest possible -priority.

Orfordness R.S. Revert dated 25.2.46, was considered and
lr. Hicks said that in a {urther trizl at 31,000 feet (-5000),
oi’ 15 smoke puff cartridges, having propelling charges of
66 grains of G.12, only 3 had given puifs, Two caps had not
been struck and four had been struck wvery lightly and had
probably not fired. The remaining six had ejected the puff
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RIRSSTO Contd, )

2
unit vwithout producing a puff; but:examination of the felt
waa in four of these suggested that the gpunpowder uey not

have burnt correctly: the unit wignt have fallen out before,
er when, thencap Tired. He confirmed that when it functicns
CoBBIevlyE, fhe cart”idve gives a puf'f which can be. observed
satisfectorily from ths grourd. One discharger has been
fitted with 70 in.-oz. striker springs and with this, no cap
failures have so far occurred.

“A-report by R,0.F. Swinerton B,DyD. &ﬁfﬂa 29.1.46 on
gauging and firing signal cartridge cases was then discussed.
drom this it appeared that Whllb th,re was considerable
varia tlon in the dimensions of the cartridge heads, even
those wita the. smallezt head-space could not be relied on to
tire in the dischanger. Increased striker protrusien pro-
duced no improvements: but stronger striker springs (about
68 in-ozs) rzduced the proportion of failures considerably:
all the failures werz found to be struck oif'-centre.

ir, Deay said that the discharger, of which sbout 500 have
been mede, had not been designed “or uge from high altitudes,
and wes believed to have been used with satisfaction at low
altitudes by Coastal Command and 2hd oy £ 10 The striker
sprlnts originally fitted gave a blow ol 40 in-oz. which
should be sufficient since he understood the service cep to
require only 2 in-oz. The solenoids are unlikely to release
the sears il' still stronger springs are fitted.

e

Redesign of the discharger, to ensble it to be usasd at
55,000-60,000 feet (which is expectsd to be required shortly)
has not yet been called for, and will probably entsil building

Cin huating glements or the use of an elecbric primer: this
could not be¢ resdy in less than 12 months. - In the meantime,
the best course would be to select the best available dis-
chargers and it them with 90 in—oz. springs. He stressed
the importance of good maintenance with a minimuin of oils,
O.R. S5, asked that detailed instructions might be issued,
p01ntli" out that while a warrant officer had been appointed
to supervise maintensnce, the work involved was considerable,
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with four not very accessible dischargers in sach of three
aircraft. Since the aircrart must be ready at an hour's
notice to take advantage oif’ favourable weather, instslletion
of the dischergers canmmot be left until the last minute.
They asked for 100% reserve znd IT WAS AGREED that they
should be supplied with 2 dischargers, specially gauged and
passed by Goiffs Osk and proofed by firing in the R.A.Z. cold
chainber.

In wview of the fact that the head-space of the cartridge
seems to mske little difierence, it wzs decided not to
attempt to select cartridge cases within particular limits;
and since imanufeacture oi this cartridge case has ceased,
W/Cdr. Cresswell's suggestion of an anvil with radiused edge
canriot be followed up at present. C.5. A.D. confirmed, how-
ever, that this question is being considered in the design
of the aluminium cartridge case, which will probably incor-
porate the same cap and anvil as the 20 m.m. cartridge.

¥/Lt. Lisowski mentioned that in the discharger used in
his tests at R.4A.38. two of the six strikers failed completely
to release: Mr. Salter will inspsct this as soon -as the
prasent series of cold tests is complete, It was decided
that difficulty in opening and closing the breech at low
temperatures was not important.

Cdr, Ross suggestea that the indentetion produced by
the striker at normel and at low temperature be compared by
the Naval inspection method: R.D.Arm.} will contact C.I.I.O.
on this subject. '

The results of #/Lt. Lisowski's trials at low tempera-
ture and pressure were next considered. These had been
intended to examine the effect of low pressure and low
temperature, separately and together, on the reliability of
the discharger, cap and propelling charge. The weight, and
nature of the propelling charge and the size of the cavity
in the felt washer in which it is housed had all been varied.
Failures appeared to be the result of low temperature rather
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than low pressure, and were reduced,.with felt washers of the
approved internal diameter (3/4 in.) by incrsasing the weight
of' gunpovrder. Mternative prepellants, 3.2, 227 and 5.R. 346,
appeared to give better results. D,G.0.H. said that 5,R.227
is in good supply but 5.3.346 is not: and it was AGREED that

certridizes should be made for air trial with bursters of

31 grains of S.R. 227, using felt washers with 5/16 in. holes.

i/Cdr. Cresswell suggested that to facilitate correct assembly,
the part of the propslling chargs wiilch occupies the hole in
the felt washer should be inserted as a psrforated pressed
pellet. It weas decided that this should be discussed further
at the 75th lMeeting of the Panel.

Dr, llarrison drew aticntion to ths fact that no failures
to fire had been recorded in the trial with green signal
cartridges; 1in this design the burster is tightly packed,
the star fits more tightly in the cartiridge and the certridge
is more firmly scaled than the brown swmoke pulf cartridge.
0.2. 5. stated that in some cartiidges the puff had fallen
awey witlout breaking the paper sealing band, which remained
attached to thz cartridge case. Aftcr some discussion on
alternative adhesives, and the usz of tapes, such as Lassovic,
it was AGRELWD that Lassovic should be used, subject to sztis-
factory results in a test to be done by W/Cdr. Cresswell.

It was AGRIEED that the puff unit should be fitted wore, closely
to the case by affixing a roll oif peper 5 inch wide, Jjust
above the delay diaphragn; and that composite cylinders
should bs used, instcad cl' scored cylinders, which might be
responsible for prematures.

O.R. o, sald that further trials would be done, with a
.signal pistol, on the special cartridges having delays of
S.R. 546, and the results would be reporisd to the Panel:
enough evidence was not yet avzilable to sgy whether this
composition iz reliable, Dr. Skeen pointed out that the
conical cavity at the inner end ol the delay hzd not been maede
in the smoke puff cartridges both white and brown, of Bridgend
manufacture which he had broken down. It was mentioned that
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P.P. 550 (Contd.)
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these had been made under laval inspection, and it was
AGREED . that the Factory and Inspectorate's attention should
'be drawn to the fact that this featu:e has been shown to
reduce the risk of failure.

Mr. Dick said that at extremely low pressure, a small
proportion of delays £ 1led 5.R.346 uwight fail: and that
barium peroxide tracing compositions might be more relicble.
It was AGREFD to discuss this suggestion furtiier at the 75th
P, P. *Meeting,

After some discussion on the need for the millboard
wesher in the base of the smoke puff, =znd a suggestion by
W/Cdrs Cresswell that the.hole should be countersurk,.it was
AGREED that the washer should be retained unaltered for the
pfeseut but that countersunk washers should be sent for
Dr.. Skeen's inspection.

PRODUCTIOI. It was stated that production can commence in
the Experimentzl Station, R.0.7. Swynnerton, at the rate of

- 500 per week as scon as closing snd delay diaphragn are
supplied and the design details arrive. It was confirmed by

0.2.8, that this rate would be sufficient for the programme
of ballistic triasls, and 4.P.0. sald that the first 500 sets
of diaphragms would be aveailsble by 9th Ap:ril.

C.B. A.D. underteook to provide D.D.0.P. with a sketch
showing the necessary alterations to the sealed design; and
D.D.0. 7 undertook to inform Dr. Skeen when filling is to
commence, so that he can conifirm that everything is in order.

: The need for further special meetings on this subject
will be considered when the first cartridges of the modified
pattern have been tested.

Memorandwn Res. Arm. 4757 from D.Arm.R.D. dated 22.3.46

"ir, Hicks 'phoned today to give the results of the
firing of cartridges from a pistol at high altitude.
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hs agrced at the P.P. meeting on Tuesday 19th March, ne fired
2% of thc last batch delivered to Orfordness from R.O. T,
Swynnerton at heights between 38 and 40,000 it., recorded air
temperature, electrical thermometer -42° ¢, air temperature
probzbly -47°C, (correct figure has been requested by him
from liet, Orfice).

(i) 14 cartridges fired correctly and puffs functioned.

(ii) 1 eartridge Tired correctily. Purf unit was
ejected but no burst was sccn.

(iiD 8 remzining certridges - all caps fired correctly,
but the gunpowder propellant charge was not ignited, and
the puffs were not cjected. :

Mr. Hicks stated that in one of these 3 there was
evidence that the cap flash ignited the NP deley without
lighting the gunpewder, as the puif functioned af'ter
2 seconds delay, .

de agreed that this improvemcnt is wvery satisfactory and
discloses .the .extent of the discharger troudle,"

Remarks by A though 1t appcars that misfires of 19LEe0E—
the Panel cussion caps caused by laulty operation of the

Dischargers are very frequent at very low tem-
eratures, the available evidence shows that
even at ground level the behaviour of the
existing Dischargers is not altogether satisfac-
tory, not only with Cartridges Brown Smoke Puff,
but also with Thetographic iflash Cartridges,
see, P,P, 440, 5o c
2. As regards the filling of' the Cartridges
3. U-I)o HE
(i) It scems to be clear that a gunpowder
propcllant is unrcliable at these very low

tomperatures and that its rcplacement by
5.R. 227 may curc this trouble.

DS 82227/4 s
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Remarks by
the Panel

(Contd. )

ACTION

DS 82227/1

P.P, 550 (Contd.)
T

(i1) It seems doubtful whether the Delay
Composition S.R.346 will prove sufficiently
reliable at high altitudes.

3+ The Panel was informed that a sketch design,
embodying the improvements to the filling that
were discussed at the special meeting, has bzen
issued by C.& 4.0. to D.O.ﬁ\/F. to govern pro-
duction by Swynrierton of the next batch of trisl
cartridges.

Forvward to D.Arm.R.D. and C.i.A.D., D.R. A4 2.,
D.D. Lo Arm., C.I.N.0,, and C.IL.A:

28 Ask D.Arm.R.D. to send to the Panel a copy
of the report of the high altitude trials with
the next batch of modified cartridges now being
filled at Swynnerton,

i Ask C.E.A.D. to send to the Panel a copy of
the sketch design referred to in paragraph 3 of
the Remarks above.

L. Ask D.D.0.F., D.D.I.&rm., C.I.N.0., and

C.I.A.,, to note the lmportance of the conical
cavity at the inrer end of the delay column,
(Ref. 'X' Page 5).

5e Ask D.R.A.Z., to forward details of his

trials at low pressure temperature on signal
cartridges with various propelling charges.

DB 0.y Dol 0/ livy DiGe 0F Bis GiB.AiBe , and
C.C.I. for information.
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Secrecy of Pyrotechnic Compositions

Proposed degrading (Ref: 200/5)

C.C.I. to Sec. 0.B. (Ref. No. S.2124 dated 21.3.46.)

In accordance with the ruling given in 0.3. Proceedings
Nos. 10577 and 10801, certain C.5. specifications for pyro-
technic compositions which were previously "SECRET" have
been issued as "OPEN" specifications with an annexure in the
terms shown at Enclosure 1.A.

It is thought that the need for this "semi-secret" con-
dition oi issue no longer =rises, and it is proposed, subject
to agreenent of the Ordnance 3Board, to seek aporoval of the
relevant user authorities for the deletion of this annexure
from the specifications in question.

A list of the specifications and compositions concerned
is attached at Enclosure 1.3.

The concurrence of the Board in this proposal would be
appreciated.

Sec. 0.B8. to C.C.I. (Ref. No. 0.3.8, 714 dated 5.k.46.)

Reference liinute 1, pyrotechnics in generazl have been
taken over by the Pyrotechnic Panel to whom it is suggested
that this subdect should be referred.

SR, 563, 580 ard possibly some others are used in
service star shell and the Board have no objection to your
proposal so far as these are concerned.

C.C.I. to Sec, P.P, dated 10.L4.46.

Referred, for concurrence of the Panel in the proposed
deletion of the annexure referred to at minute 1 and
enclosures, in respect of the compositions not alr:ady
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cleared by the Ordnance 3oard.

Sec, P.P. to C.C.I. (Ref. 200/5 dated 16.L4.L6)

The .Panel concurs., This transaction will bc put
"on record” in a P.P. minute. ' '

ACTION Forward to — D.X.0., DG« of 4., D.&rm R.D:,
G 00 Bl A o Co B R T T . A
Ol L s Oai050, Tmcbials (EVH ., G105
AN o e - PO R T T - N
Washington for information.
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Enclosure 1A

(TYPICAL)

Contractors and ‘others to whom Specification C.S‘/933F
is issued are requssted to ensure as far as possible that
its circulation is restricted ‘o employees of proved
reliebility.

This notice must be detached before the specification
is circulated. = :

&, F. FIGG

for Chief Chemical Inspector

Lnece 1B.
' Sﬁgfn. Nomenclature
C.S. 617  Composition S.R. lo. 521
C.8. 619 -~ S
0.8, 621 " T
C.8. 622 " L WL Ege
EESE 796 i n " 561
CESe 797 Al n n 562
ES 798 n " n 569
C.S. 8L . woom 568
sy 94l " n n 578
C. S. 922 " n " 575
(E 933 i n n " 580
1C.5. I 3 y " 568,P,
C.8. 961 o " 5684,
C.5. 965 i L
BBy 1138, - S
o8 196 4 e
@k S. 1297 n " 1] 585
By 4352 v L
@S 1377 " n n 586
j0-8. 1389 B RS ey
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CONFIDENTLAL

No. P.P. 552
2145110
Former P.P. L94

Improved Packages for Tropical Use
Box B.571 for Flares A/C. L4 in. (Ref. 150/1)

I.N.Q. Woolwich to C.I.N.O. dated 6.3.L6 ref. 4.9460/L/1.
(Extracts from)

"A rough usage trial was carried out at Royel Arsenal,
Woolwich, on 1.3.46 on a wood box B.571 (modified) containing
two 4" reconmaissance flares each in a sealed tin cylinder.

2. Menght of box anld Stomes. . . . o i 132 1bis,
" " 1 flare in cylinder TS S 3 o1
" R T ok v S P R T L6 1lbs.

3. Hot water test for airtightness - correct. Box side
had one split about 9" long.

Lo Bight hours' modified jolt and rolling end for end
through two revolutions on concrete caused no damage.

Cycle 1. Drops on concrete from 18", 6 drops in each cycle
on to bottom, sides and ends. Slight bulge was apparent on
end of one tin cylinder.

Cycle 2. Repeat drops from 2-ft. Crack on side increased
slightly. Second. crack started. -

Cycle 3. Repeat drop from 3-ft. Batten near 1id split due
to corner drop. One interior batten loose. Increased
markings on cylinder end.

Cycle 4. Repeat drops from L-ft. 6 ins. Cracks spread
further. Two quick cotton catches damaged, one-broken.

The tin cylinders showed signs of cracking at one end. Two
cork buffers on lid came loose. One final drop was made on
extended handles of the box from 3'6". One handle bent.

No further damage to box.

5. Hot water test for airtightness correct. The flares
appeared undamaged.

6. Conclusions: The wood box and tin cylinders are con-
sidered satisfactory for Naval Service. The following com-
ments are offered.
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The vwooden box just stood up to rough usage but was not
in a Serviceable condition at the finish. The tin cylinders
survived the trial, the erd digcs'and the Jjoint between the
ends and side appeared to be the weskest points. The back
plate cn the handles was satisfactory."

Remarks by 1. Although this box appears to meet Naval
' the Panecl recquircments for stowage in magazines, if packagecs
for such Flares are reguired for R.A.F., the
Panel RECOMMEIDS that thz outer container be of
steel. (See P.P. 531, Remarks by the Panel.)

2. Moreover, the Panel RECOMMENDS that in all
such packages 2 means of making the internal
cylinder watertight again, after a store is
removed and replaced, be provided; this is not
the case when, as here, the cylinders are sealed
with a tcar-off strip.

3 The Panel is informed by C.5.A.D. that
stowage dimensions of Box B.571 are 34.3" long
x 18.8" wide x 10.25" deep.

ACTION Ibryard to D.N.0. and D.Arm.R.D. to note the
Panel's Remarks and recommendation.

D0, /Lo Dalis oF Koy CaBoili, Gol 0G0 Dalin
DT Anmely, (il o Ay GO SCESRL 5. (Sece EiSs Packs
Com., Sec. Interdepartmental Pack. Co-ord. Comm,.,
Ds Go ol Bt Dl Bs o s Fa b O/l B Puis
P.P.CO./M.0. 8., 0.C.0. India, 3.85.A.C. Washington
2B 5 MIO(ML 2. )y CoB. 1.0/ NBCoy SO0

| R. A. A, ¥, London, for information.

P.S. Note. On C.I.N.O. 134,8/46 it was later stated by
D.N. 0. that this package is no longer reguired,
Ref. Res. Arm. 6623 dated 3.6.L6.
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CONFIDENTIAL
No Bk 555 ’

21.5.46
Former P.P. 546

Cartridge 1 in. Illuminating J. Star Composition. (Ref. 87/5)

Extracts from report deted April, 1946, from Comdt. Small

Arms School, Hythe, to D. of A.(S.A.) (Ref. A.708)

The trial of the two types of experimental illuminating
signal cartridges forward by D. of A.(S.A.) was carried out
at Hythe on Friday, 12th April, 1946.

Method
(a) The following signal cartridges were under trial:-

Type "A" - filled S.R.588 - 25 in number
Type "B"™ - filled S.R.568A - 15 in number

Service cartrldges 111um1nat1ng Je. Mke 3 T were used
as control. ;

(b) Signal pistols 1" were fired by remote control from a
fixed rest so. as to give cach illuminating star the same
angle of projection. Angles of proJectlon used were 80°
and 45° set by clinometer.

(¢c) TIlluminating stars were oObserved’ at the following
points:-

(1) By day - for brightness, height and time of
burning at firing point - 4,000 yds. - 1500 yds. -
2,000 yds. :
(ii) By night = for brightness, time of burning,
distance of observation and ease of identification of
objects at firing point - 100 yards and 200 yards in
front of firing point.

(d) Time of burning and functioning were recorded at the
firing point.
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(e) Order of merit was decided for each characteristic by
allotting 3-2~1 points.

(f) Order of firing was unknown to the observers,

Results

(a) Consolidated results showing order of merit points,
3~2-1 basis are as follows:-

Trigls I -~ II = III - IV (Day)

£ = e e e 8 —

' { | Height Tima of Height
-artridge Ijrlghtness_+(00mpared) burning |(measured)

| % Ser;;;e |
|

1.925 1.65 9.5 secs| 391 feet
Type "a" 2.0 2,025 gl WU Cpase e
‘ Type BN 2.075 2o 52 Taly, v | 2 L ol CET
| Trials V - VI = VII — VIII (Kight)
: B O e -
‘ Time of Base of bl
Cartridge {Brightness ! burning {Identification b ut‘o
= ils " [{compared)| of objects _O S 1on—
Service dhadl s LR | 2.1 200 yds.
Type "A" 28 ' 202 26 250 yds.
L.Type "B 2.1 i 1 1 250 yds.

(b) Remarks on results are as follows:-

3y day

(1) There was very little to choose between any of
the types for brightness.

(ii) Both experimental types appeared to go slightly
higher than the service star and both maintained a
very even height. These estimates were confirmed by
nzasured recordings.
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(iii) The time of burning of Type B was definitely less
thar Type A or service. On several occasions the
service star hit the ground still burning and caused a
considerable heath fire which the spectators extin-
guished, This was due partly to the stecp hill rising
directly from the firing point and the direction of' the
wind.

By night

(i) Both expcrimental types appeared brighter than the
scrvice as they gave a much whiter light. The service
was fairly yellow in comparison. The whiter light
assisted in identifying objects.

(ii) Type B definitely gave a much shorter time of
burning too short in fact for case of identification.
Having scen an objcct, before it could be clearly
identified, the light went out; the extra 2 scconds of
burning given by thc type B and the service makes a
great deal of diff'erence in this respect.

(iii) The whiter light of' the experimentsl types
incrcased the distance at which objects could be scen
and also the stars burnt morc cvenly. The service
star was inclined to flicker. Objects could be scen
at about 200 yards with the scrvice star and 250 yards
with the cxperimental stare

(c) Other comments are as follows:-

(i) When comparing the various types it is appreciated
that the Service cartridges were factory filled under
war conditions, whilst the two cxperimental types

were probably hand filled.

(ii) The Aluminium certridge cases showed very littlc
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deformation after firing. The mouth of the case
averaged 1.034 ins. in diameter before firing and
1.05 ins, after firing,

(iii) The black pitch substance which was used for
sealing at the mouth of the cartridge case was most
unsatisfactory and not acceptable. On arrival for
the trial some of it had mclted and thc cartridges
were stuck together. In a hbt climate it would melt
completely, The barrcls of the signal pistols after
firing were caked at the muzzle and for half their
length with a black deposit, This fact togecther with
the small expansion of thce mouth undoubtedly aff'ected
extraction and ejection of the empty case. With
Type A the cases had to be extracted by hand and with
Type B on occasions an implcment had to be used to
remove casc. Service Cases extracted and ejected
satisfactorily. .

Conclusions

(i) The aluminium cartridge case is satisfactory as
an alternative to the service case.

(i1) The shorter cartridge illuminating, Type A is
satisfactory as an alternative to the longer service
cartridge. 3rightness for illuminating purposes,
time of burning arnd height reached when fired are all
satisfactory and comparable witih the present signal
cartridge.

(iii) Typc B cartridge is not acceptablc on account of
too short a burning period.

(iv) The black pitch substance used in both the experi-
nental types of cartridge is most unsatisfactory anmd
not acceptable.
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Recommendation

Type A illuminating cartridge with aluminium case can
be adopted as an alternative to the present service illu-
minating cartridge, J. Mk.III T.

D. of 4/S.A. to Sec. P.P., Bn. 1 270/Carts/276, dated
aisie,

"The War Office state that there is no service objec-
tion to the development of a cartridge on the lines of
Cartridge "A" providing that:-

1e A method of sealing is produced which will be
fully satisfactory in extremes of temperature and
climate, and which will not cause fouling of the
barrel, ‘

2 Hand extraction is eliminated,
3 The bulk produced article can be expected to give
a performance comparsble to that given by the samples

urnder trial."

C.E.A.D. to Sec. P.P. on P/2/15 dated 17.5.46.

2. It is understood that the method of sealing these
experimental Cartridges was only intended i'or these
particular trials and not for futurc use. I these
experimental cartridges proved superior to Service Cart-
ridges in other respects, it was intended to evolve a satis-
factory method of sealing for the new type of Aluminium
Cartridge case now being developed.

S Hard extraction appears to have been caused by slight
swelling of the aluminium cases after firing. This may
have been accentuated by the adherencc of the sesiing
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composition toc the inside of the barrel of the signal pistol.
Although no splitting of the cases occurred in these trials,
previous trials with similar cartridge cases revealed this
defect (€.S.A.R.!'s minute XC(4) 0008/132 dated 1kh.3.46.)

Relevant extract from C.5.4.R.'s minute referred to sbove,

all of which was not reproduced in P.P.'s 545 and 546,

"The Afﬁ Cases with the illuminating ster filling
“'were all swollen for a length of' about 1.0 inch near the
middle, and two of the cases were split for the whole
length of the case, The split cases were dirficult to
extract, "

Remarks by The Panel RECOMMEND that S.R. 588 should
the Panel be adopted for the star in the Cartridge

Tluminating 1 in. for ruture manufacture,
until compositions using atomised iHg. Powder
have been tried out.

2 The Panel notes the diiference in per—
formance between the experimental stars of
composition S.R.5684 in type B cartridges and
the service stars, which they understand ‘o
have been made of the same composition. G
the Lot Numbers of the service cartridges used
in this trial at Hythe can be identified, it
is suggested that a few be sent to C.S.A.R.
Tondu for critical examination of the stars.

S The Panel concurs with C.Z.A.D.!'s
minute dated 17.5.46.

ACTION Forward to D.G. of L., D. of A/S.A.,
Cellaly Bl oS Aoite
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ACTION 2e Ask D.G, of A, to note the Panel's
(Contd. ) recormendation.

Toa | hale UL ot AAE AL ) Bulnd, and -0k S B R
to note the Panel's remarks, paragraph 2.

RO B AR D, Gl e 055 D D e Ay s
(G IR D) (C 0 SIS T C S (G LS B GRS IO FS

Washington, C.8.L.0./M.R.C.; A.M.R., M.L.0./N.Z.,
U. 5 A . Naval and Hilitary Attaches, Sec. 0.B.,
0.C.0, India and Comdt. Small Arms School, for
information.
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B CONFIDENTIAL
No. P.P. 55k ]
20.6.46
Former P,P.s 520, 521 and 522

Float, Smoke and ¥lame, A/C. Navigation,
H.T.V. Pyrotechnic Type

(Ref. 120/1, 120/2, 121/1 and 123/1)

Minutes of Meeting held at Thames House on 3.5.46

Present:
Mr. Iea SFaye svers D.Arm.R.D. Chairman
Dr. Mosses Sor TR0 R.A.E.
Mr. Harrison whene S R.A.E. )
Mr. A, Schermuly ... ¢es Messrs., S.P.R.A. Ltda
Mr. May C.E.A.D.
Mre Richerds ot e C.S5.A.R. Tondu
Mr. Davies epelle ei ool i Dl AT SR e

Apology for absence was received from Commander Ross
(Secretary Pyrotechnic Panszl.)

The Chairman outlined the purposes of the meeting which
were to correlate the information already available on this
store, to decide the lines on which future development will
proceed, and to hand over to R.A.E. the executive control of
the development up to Service Trial stage, which had
previously been exercised by D.Arm.R.D.

The requirement was primarily one for the Fleet Air
Arm, and to a small extent for the R.A.F. The present
service type Flame Float, No.2, Mk.1, containing calcium
phosphide, had been in Service throughout the war but was
unsuitable for storage below decks, and the Navy required an
alternative store. The problem was an urgent one in view
of the use of these stores in new aircraft carriers. A
large number of trials had been done already with generally
disappointing results, on two main types, viz:—
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(a) C.E.A.D's. design, based on' the use of composition
S.R. 4L (P.P. file 120/1, former P.P. 522).

(b) S.P.R.A. Type (P.P. file 120/2, former P.P. 521).

Mr. Lea pointed out that dropping trials would in
future be more difficult to arrconge and stressed the need
for full co-operation, end the embodiment if possible of the
most promising features from all sources in a single type.

The requirements for this storec are:-
(i) Terminal velocity — not less than 600 fas.
(ii) ‘Time of burning - 6 + 1 minutes.

(iii) Dimensions = suitable for chute lawnching, to be
fitted with L.S. carrier lugs without bands. :

(iv) Height of release and speed — 1,500 to 15,000 ft.
at 400 knots. ' '

(v) Type of aircraft — all Naval aircraft; R.A.F.
Lincolns and other bombers.

(vi) Weight and length — maximum length 30" and
weight 16~1b, but less if possible.

(vii) Number required — the Naval requirement is for
40,000 per annum, with a further small quantity for
the R.A.F.

Mr. Schermuly then described the main points of his
design 'and exhibited a sectioned model. As in earlier
models, an air—armed nose fuze operates on impact, igniting
a gunpowder separating charge which breaks a soldered joint
between the. body and the sleeve bearing the nose weight, so
that the latter falls away. The flash also ignites the
delay system. The float comes to the surface in an
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inverted position with the ballistic tail dowrwards; and

the candle is fitted axially in the tail portion so that the
ignition end then points upwards. - The stability is improved
by providing small holes in the tail cone -to admit water.

The delay system consists of two lengths of instantaneous
fuze separated by a length of safety fuze, burning about

12 secords, and the f£illing — a mixture of hexachlorethane
smoke composition with magnesium powder - is contained in a
standard TI banib candle tube.

The advantages of this float over earlier models are
chiefly in the shortening of the delay train, made possible
by reversing the position of the candle, and the removal of
the vulnerable blow—off disc from its usual p051tlon in the
tail of the store.

C.S.A.R's. figures for the candle power of the
Albright and Wilson S.P.R.A. and the "No.2, lk.3"
(Pyrotechnic) floats were then considered (see Tables I, II
and III attached), and the Chairman pointed out that since
the intensity of the S.P.R.A. float is of the same order as
that of the No.2, ilke III, increase in burning time to meet
requirements should not be at the expense of intensity.

Mr. Schermuly said that a longer time could be achieved by
using a longer candle, made by connecting shorter lengths
together, but diameter is restricted by the size of the
existing moulds. Any increase in candle diameter might
require the float diameter to be increased. It was
mentioned that the No.3, Mke 2 Flame Floats at present in
Service do not always float upright, and after some
discussion it was agreed that some degree of tilt was
permissible.

Mre. Harrison asked if the bulge on the outside of the
body could be eliminated, in view of the possible adverse
effect on the bellistics of the store at high speeds.

Mr. Schermuly said this gave increased strength and asked if
the meeting could give him any guidance on the permissible
size of the bulge. Mr..May stressed the need for maximum
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strength in stores of this type and agreed that the modified
S.P.R.A. design should show improved separation.

Mr. Schermuly gave the following dimensions of the S.P.R.A.
store — length 25", CG 5 3/4" from nose. It should be
possible to replace the wood block by one of metal but this
would result in increased weight.

Mr. May outlined the proposed new C.E.A.D. design which
was at present in the rough sketch stage only. He felt that
previous types had not been sufficiently robust to withstand
the stresses at impact. The new design would replace the
Bickford Fuze by a pressed delay and it was also proposed to
enclose the fuze system behind a sealed diaphragm. The
main features of the new design would be the use of two
separate candles, one for smoke and one for flame, which
would be ignited together and burn simultaneously. lMr. May
agreed to obtain tﬁne/intensity figures for the new system,
in order that a comparison might be uade with the three
types of store already mentioned.

Mr. Lea summarised the points on which further clarifi-
cation was needed viz:-.

(a) General development of the de51gn to increase the
strength.

(b) Steps to reduce the bulge on the body and improve
the ballistics.

(c) Development of a pyrotechnic composition burning
for 5 to 7 minutes with the necessary intensity.

(d) Design of a suitable ignition system.
Mr. Harrison explained a design including an annular
nose weight attached to the float by a ball locking device.

On impact a central core is driven imwards until a channel
registers with the locking balls in a sleeve attached to the
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float. The balls then fall into the chamnel releasing the
nose weight.

C.E.A.D. pointed out that the retardation of the body
on impact could be less with this arrangement than with the
present hydraulic ejection action of the Flame Float, No.2,
k.1, and ilr. Harrison suggested, to ensure rapid return to
the surface, the float might be made to follow a curved path
under the water by slanting its lower surface.

Dr. ilosses quoted that previous failures appeared to be
of two ldnds ;-

(a) Failures due to damage of the body, and
(b) Failures of the ignition train.

He thought the use of an expanded material such as
Onazote might reduce (a), whilst ignition failures might be
overcome by the use of a sea-cell. Ir. Schermuly thought a
sea~cell could be incorporated into the S.P.R.A. design
without much difficulty.

The use of the three compositions (i) Sodium phosphide
(ii) s.R.444 (iii) Magnesium/hexachlorethane smoke, was then
discussed, and Mr. Lea pointed out that the Navy wished to
avoid the use of composition (i) and are not altogether happy
about (ii). C.E.A.D. questioned the stability of (iii)
which is being investigated by C.S.A.R.

The following action was agreed:=—

(1) Mr. Schemuly to supply R.A.E. with fifty candles
burning for 6 minutes and complete with wood floats,
for trials to confirm that visibility is adequate; and
24 noses complete with fittings and separation charges,
for 5 below.

Z D.ArmeR.D. would reguest lessrg. 5:.P.R.A: Lids 10
manufacture these on R.D.Lrn.a(c)'s requisition,
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(3) C.E.A.D. to provide time/intensity figures for the
proposed combined filling for comparison with those
already available.

(4) C.E.A.D. to supply R.A.E. with a sketch of the
hydraulic separation type design.

(5) R.A.E. to investigate the possibility of conduct—
ing firing trials at the Glen Pruin tank where it is
believed that, by the use of a mortar, impact
velocities up to 600 f.s. should be attainable.
C.E.A.D. undertook to supply information on the-
technique of avoiding damage to mortar ejected stores.
The object of these trials would be:—

(a) to determine the type of detachable nose
giving the quickest separation.

(b) to develop a body having adequate strength bo
withstand the forces of impact at various
attitudes of entry.:

(6) D.Am.R.D. undertook to ask Naval Air Staff:—

(a) to state the minimum distance at which
visibility of this store was required. (This
has been confirmed by N.A.S. as five miles at
15,000 ft.), and

(b) to arrange visibility tests with the mock-up
floats.

(7) The Chairman proposed that final designs and
dropping trials ‘be deferred until the above preliminary

" tests have been carried out, and suggested that R.A.E.
should then call a further meeting to discuss the final
design."
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C.S.A.R. to Sec. P.P. on xc(u)_oozj/z/u dated 25/1/16

"Five Albright & Wilson type floats and five S.P.R.A.
type floats were received on 16.4..46 and 1.4.46 respectively.
The dimensions and weights were approximately as follows:

A & W Type Float:
Cylindrical shape.
length, - 20.5 inches.
Dieameter, 3.6 inches.
Weight, 5 1b. 14 ozs.
5 holes (each 0.2" diam.)
were spaced equi—distantly
around the circunference of
the float at a distanceé of
1245 inches from the top
and 5 similar holes at one
inch from thé bottom of the
float. Both sets of holes
were covered with adhesive
tape. The float was
functioned by removing the
adhesive tape and dropping
the float into a drum of
water. Spontaneously in-
flammable phosphine gas was
liberated. immediately. The
flames were approximately

1% to 2 feet high and 9 to

12. 1nches w:de.

S.P.R.A. Type Float

Cylindrieal shape tapemng off

to a narrow neck.

Total length 23 inches.
Length of.neck 5 inches.
Maximun diameter %4.2 inches.
Diemeter of neck 1.8 inches.
Emission hole at top of neck,
diameter 1 inch. The float
was functioned by lighting

. the safety fuze provided end

then dropping the float into
a drum of water. The flame
was that of a typical white
pyrotechnic flare and was
from 6 to0-9 inches high and
approximately 2 inches wide.

The candle—power of the flames from four of each of the
two types of floats was measured at quarter minute intervals.
The results obtained are shown in the attached tables, I and
ILEE
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C.S.A.R. to Sec. P.P., on XC(4)003L/1/1 dated 25.4.46.

uFloatsl;nggé_qp@‘E}amgi_AZ@ Navigation, "No.2 Mark III".
"L.T.V. (see P.P. 485)

"Pive floats were functioned by hitting the striker
with a rod and hammer and allowed to burn whilst floating in
a drum of water. One float (No.5) failed to function
correctly. Therec was an initial delay approximately
10 secs. whén bubbles of gas were observed rising to the
surfac¢e of the water. This gas was not spontaneously
inflammable. Within two seconds an explosion occurred, the
top of the float was blown of f and no flame was observed.

The results obtained with the other four floats are
given in the "attached table III.

Remarks by The Panel were informed by C.S.A.R. that

the Panel the luminous efficiencies of the Floats are as
. Pollows:-
1 Sodium Phosphide 479 candle-seconds
S.P.R.A, _ per gram
Composition s = i
S.R.lﬂl‘. 967 1" " 1

Since a much larger quantity of Sodium Phosphide
can be carried in a float 'of a given sizc than
of Composition S.R.414, the higher luminous
efficiency of the latter is more than counter—
balanced in practice. The S.P.R.A. composition
is not only low in specific luminous output,
but; in addition, reacts on mixing end is,
therefore, wnsuitable for servioe use,

2., The Panel RECOMMEND, therefore, that for the
present floats should be designed to use either
S«R. 414 or Sodium Phosphide. Ccmposition
S«Rel1l is somewhat sensitive in manufacture and
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filling and if a float were to ignite in its
package, the package and stack would be contami-
nated by whitc phosphorus. - While no ignitions
are known to have occurred with Floats containing
similar compositions (including U.S. Float Light
Mks.. IV and V) which have becn used in the R.A.F.
and F,A.A, during the war, it appears desirable
to carry out a drastic rough usagc trial of a
~float containing the composition as now

proposed.

ACTICN Forward to D.Arm.R.D.,-C.I.H.0., D.N.O. and
ISIAIR.

2. Ask D.Arm.R.D. and C.I.N.0. to arrange
special rough usage trials of Floats, Smoke and
Flame, A/C., Nav. L.T.V. No.2 Mark 3 or Floats,
Smoke and Flame, Surface, Mark 1, Typec A. and
report to the Panel.

3.  Ask D.N.O. to say whether Floats filled
S.R. 414 will be acceptable for stowage below
dedks subject to satisfactory results in the
above trials.

4. Ask C.S.A.R. whether he can recommend a
composition based on the principlc of S.P.R.A's
Smoke and Flame Candle, which will have equal or
better specific luminous output and be suiteble
for manufacture and service.

Forward to D.N.O/L., C.N.R., C.E.A.D., D.D.O.F.,
D:D.I.Arm., D.R.A.E:, D.AW., Messrs. S.P.R.A.,
Messrs. Albright & Wilson for information.
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TABLE I

A. & VW. Floats (see P.P, 520)

Noe« 1 No. 2 No. 3 | No. l{-
Time Intensity | Intensity | Intensity ' Intensity
mins. secs. |candlepower candlepower candlepowericandlepdwer
i i
|
0 - - - ' -
15 © L4000 4LO00 - L400 l 1L, 00
30 3500 4000 4800 51,00
L5 2500 3800 1800 14,00
1 0 T 2600 3600 3800 4000
15 N.R. 3200 4,000 3200
30 2700 3200 3000 4000
L5 2100 3400 3600 3200
2 0 1900 3000 3600 3000
15 24,00 N.R. 3200 . 2400
30 2700 3300 3400 2,00
L5 2100 3200 3200 2600
3 0 2200 2800 2400 2000
15 1700 2400 2500 2100
30 2100 1900, 2400 1400
45 1000 1600 1800 1600
LIRS O 500 700 1000 1100
359 500 : 400 400 800
30 Finished at [Finished at |[Finished at 400
l{- mins. l{. mins. l{- mins.
30 secse . 25 .secse - 30 secs. FPinished at
s : At ’ 4 mins.
: 45 45 secs.

DS 82227/1
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TABLE II
S.P.R.A. Floats (see P.P. 520)
- "No. 1 - No. 2 L -Nos .5 No. 4
Time Intensity Intensity_T—intensity Intensity
mins. secs, |candlepower | candlepower candlepower |candlepower
0 - - - -
15 400 | 320 | 240 260
30 160 :‘ 140 f 100 180
45 N.R. | 260 ! 200 140
1 "0 400 | .300 240 100
15 N.R. | 600 | 400 100
30 400 ! 420 320 120
45 320 | 320 300 240
2 0 320 ! 420 440 340
15 N.R. , 41,0 380 240
30 - 560 , 380 . 320 280
45 800 i 600 . 280 260
v 0 640 | 440 420 380
15 640 | 600 ; 500 260
30 480 44,0 ' 400 360
L5 480 480 . 400 380
& ) 640 160 | 320 400
15 6,0 | 500 1,00 21,0
30 560 | 180 140 400
45 Finished at’ 240 400 380
}+_ !nins-
4O secse |
> 0 : 200 {Finished at 500
{ 4 mins.
- | 55 secs.
D [ 140 ' 300
Finished ati Finished at
5 minse | 5 mins.
; 18 secs. 20 secs.

NeR. = Not recorded.
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TABLE IIT
Float, Smoke and Flame, A/C. Nav. No.2 Mark TITI (L.T.V.)

(See P.P. 185)

Float No. 1|Float No. 2|Float No. 3}Float No. 4
Time Intensity | Ifitensity | Intensity | Intensity
mins. secs. candlepower,candlepcwer!candlepower candlepower
. i
0 SE S & e
‘Disc blown !Disc blown |Disc blown |Disc blown
off and loff and off and off and
flame | flame flame flame
appeared at appeared at appeared at |appeared at
7 secs. 8 secsa 5 secs. secs.
15 340 | 800 N.R. 240
30 ; 420 ! 680 420 500
45 ’ 580 | 420 400 420
1 0 . 800 i 580 400 L60
15 ; 900 0 220 80
30 ] 1100 00 60 00
45 | 1100 940 N.R. 300
2. o 1700 1300 100 600
15 2300 1700 400 800
30 2200 2100 720 1200
L5 1000 2100 780 1400
3 0 800 1700 700 1200
15 780 1100 600 1200
30 ‘ 800 1200 360 1100
45 520 900 560 800
i 0 3.0 800 580 920
15 160 500 800 980
30 340 300 580 900
L5 100 200 - 900
5 0] -50 40 480 900
15 LO Finished 440 1000
30 inished 520 800
L5 780 600
6 0 580 400
15 260 180
30 140 80
45 70 50
7 0 30 Finished
15 Finished
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CONFIDENTIAL

Now P.Pe 555

FPormer P.P. 520

Float, Smoke and Flame, A.C. Nav., H.T.V.
Albright & Wilson design, filled Sodium Phosphide
(Ref. 12§[1')

DeNsO. to Sec. P.P, on N.O 5377/46 dated 12.2, 46

"Wlth reference to para. 4 of the Panel's remarks in
P.P. 520 the situation is that the Naval requirement is for
the float to be stowed below and no relaxation of this
requirement can be made.-

2. On the other hand~the‘Albright'&'Wilson sodium phosphide
filled float shows sufficient promnise for consideration to be
given to its use by shore stations.

3. AS regards-the -interim use in ships of the sodium filled
float pending the full requirement. No rccomnendation can be
made to the Naval staff until full details of the stowage
dimensions of this float have been received in order that

the availability of existing weather deck stowage may be
reviewed.

L. .If is requested therefore that the dimensions may be
forwarded as soon as possible.

Ha In the meantime it is desired that the Albright and
Wilson float may be continued to the stage of clearance for
Naval -Service and that the further investigation may

proceed into the de51gn of a float to mcet the full Naval
requlrement.
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5.4 46

Extracts of Minutes of Meeting.held at Thames House on

Present:-
BEAE - _
Mr. Lea - D.Arm.R.D. (Chairman)
Dr. Mosses - R.A.E.
Mr. Topley ~ Albright & Wilson .Ltd.
Cdr. Ross -  Pyrotechnic Parel
Cdr. Hurry ~ R.D.Arm.N.
S/ldr. Harrison = Air Ministry
F/Lt. Dance -  D.Arm.R.D.
Mr. May - C.E.A.D..
Mr. Davies - D.Arm.R.D.

The Chairman outlined the new policy with regard to the
development of this store which up to the service trial
stage would be entirely in the hands of R.A.E., who will
continue to collaborate with Messrs. Albright & Wilson.

The Air and Naval Air Staffs have been asked to state
their requirements for ‘the store, which are:-

(1) Temminal Velocity — to be not less than 600 Py

+ one minute would be satisfactory.

(3) Dimension - N.A.S. were of the opinion that the
diameter was not critical provided the store could be
chute launched. (Naval Air Staff agreed to check the
size of chutes in use on Naval aircraft). They
require L.S. carrier lugs to be fitted, but without
bands. American lugs should be fitted if possible.

(4) Height of Release and Speed —~ the store should he
capable of release from heights of 1,500 to 15,000 ft.
at 400 knots.
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(5) Types of Aircraft — all Naval aircraft; R.A.F.
Lincolns and other bombers.

(6) Weight and Length = N.A.S. agreed that the present
limits pf 16~1b. weight and 30" length were acceptable,
but desire a reduction if possible. It was decided
that a wooden model of the appropriate size and weight
would be supplied to the navy for handling tests.

(7) Number of Stores required — The Navy have a
requirement for 40,000 per annum, but the R.A.F.
requirement will be for a small quantity only.

The Chairman indicated the earlier development of the
store as given in P.P. Minute No. 520 and mentioned the
defect in the Flame Float No.2, Mk.1 in which the intensity

. falls off towards the end of the burning period when high
intensity is most nceded.

Mr, Topley described the design of the store in its
present forme« He estimated the candle-power over a burning
period of 4 to 6 minutes as approximately 1,500 and, owing
to the purification of the phosphine by bubbling through
water, as probably nearer 2,000 to 3,000.

F/Lt. Dance described en instance of a float leaking in
storage owing to fracture of the soldered diaphragm.
Mre. Topley thought that with a minimum drop of 1,500 ft., the
force of impact would permit a thicker diaphragm.

The question of soldered Joints as opposed to rubber
seals was then discussed as applied to the separation of the
break—away portion. of the body case. Cdr. Ross thought
that rubber might be unsatisfactory under tropical
conditions sand Cdr. Hurry mentioned that neoprene might be
satisfactory.

The possibility of the use of "flip-out tails" to
improve the stability was then discussed.

DS 82227/1 S
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Dr. Mosses described the R.A.E. modified design in
which the size of the nose weight had been increased and the
length increased by approximately 6". It was hoped that
this model would have better aero—dynamic properties owing
to improved strecamlining and the use of'a tail. The
soldered diaphragm had been brought forward in the nose to
facilitate soldering.

The following modifications to the R.A.E. design were
suggested:~

(a) The rubber wing at the umion of the canister and
nose portion to be held between two paralled. conical

surfaces by a cannelure on the inside of the outer wall.

This would ensure a more positive pressure on the
rubber ring and quicker break—away.

(b) The lips at the nose end of the cannister to be
eliminated to give a flush surface.

(¢c) The end of the phosphide container to have a boss
or collar to locate it definitely in the nose, and so
prevent displacement during rough usage.

(d) The nose weight to be recessed to take the wing
nut. '

(e) Nose transit washer to be made more easily
removable, for example by attaching to the wing nut.

(f) The amount of phosphide to be increased to give a
longer burning time. '
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Packing

. It was suggested that a package for the float be
developed simultaneously, and R.A.E. agreed to do this.
The store itself to be waterproof, packed two per box, the
box comprising an inner metal moisture-proof container and
an outer pack which permits of drainage.

R.A.E. agreed to amend the design incorporating the
above points and then submit to Messrs. Albright & Wilson
Ltd. for their comments. g

Messrs. Albright & Wilson agreed to undertake the
filling of -the'stores end in add:Ltlon ‘to manufacture up to
50 only of the empty store.

' F/Lt. Dance confirmed that a development contract had
been placed on Albright & Wilson for. £1,500 expiring
1st February, 1947.

Mr. Lea asked that R.A.E. inform D.Arm.R.D. beforehand
of any trials and send him reports, which should also be sent
to the Pyrotechnic Panel."

Remarks by 1. The candle—power of this Float is given in
the Panel P.P. 554 Table I.

2. The Panel notes that the development of
this store is now in the hands of R.A.E., under
D.Amm.R.D.'s direction, and Messrs. Albright &
Wilson are collaborating with R.A.E. in
perfecting the design.

3. The develorment is proceeding at present,
on the understanding that the maximum dimensions
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of 30" long x 43" diameter will not be exceeded.
The float at present under consideration has a
maximum length of 27" and diameter of 3.3/4",
but until dropping trials have taken place, it
cannot be guaranteed that the final store will
conform with these dimensions.

FOI‘WaI‘d tO D-N-O., D-A-V{-, a:n.d D-R-AoEo

2. Ask D.N,O., and D.A.W. to note the
information in paras. 3 of ‘the Remarks by the
Panel.

5+ Ask D.R.A.E. to inform D.Arm.R.D., as soon-
as possible, of the stowage dimensions of the
finally redesigned float, and of its package.
Dille Os fEie 51 .GoBo KoDis%s CaSsKiRo s QoNoRe s C. TN, 0.,
D.D.I.Arm., D.ArmeR.D., Messrs. S.P,R.A. and
Messrse. Albright & Wilson for information.
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No. P.P. 556

Lob.L6
Former P.P. 419

Precoated Magnesium .
Flare, A/L., Target, 4.5 in. Red with Green Stars
(Ref. 52/1 and 28/1)

Requisition No. RA2/2515 dated February 46th, 1945,
placed an order on R.O.F. Bridgend, which was later trans-
ferred to Swymmerton. The requisition calls for 100
4.5 in. Target Flares Red emitting Green Stars.

"The flares should be in general conformity with
D.D.(L)19743 and Spec. Air.783A, but it is desired that the
filling of the candle should be modified as found necessary
to comply with the proof conditions called for in the
”S?ecificati,on, i.es Candles to burn for a period of 2% -

7 minutes and all Stars to burn for not less than 6 seconds
after any ejection.”

Extracts i_;rom_.R.O.F._ Swynnerton's E@rﬁmehtal Report
No.5 dated 15.5.46., This reports on the technique and
experience of the factory in fulfilling the above order and

offers-the following comments:— !

Comments on Design

A.t " Departures from Design = None.

B. Operations unsuitable for producﬁon — None.

C. Improvements in design suggested.

It was noticed at trials that 4 star to design P.Y.

No.811 failed to ignite and the following alternative

amendments are suggested to design -
(1) Item 8 be smended to read washer M/B 1.7L" external
diao’ 1.0" internal diao’ 0.10" thick. g

DS 82227/1 169,



P.P» 556 (Contd.)
2

(2) 2 strands of 6 thread quickmatch are sccured at
their ends with moist priming, the quickmatch to be
placed in criss—cross fashion across the ignition end
of the star.

Development work recommended - None.

The results of proof of 20 of the candles are shown in
the attached table.

Remarks by
the Panel

ACTION

DS 82227/

The Panel regards these results as satis—
factory and agree with R.0.F. Swynnerton that no
further development work is necessary.

2. They do not think it nec:,essary to alter the
design in an attempt to avoid the occasional star
failure that the report displays.

3. They note that composition S.R.209C was used
in the Flares filled on this Requisition and that
no trouble was encountered from this. (See
par. 5(11) of C.S.A.R's. minute in P.P. 345.)

L. They are informed that there is no present
service requirement for this store.

Forward to D.Arm.R.D., C.S.A.R., C.E.A.D.,

E.P.0./D.G.0.F., D.O.F. /., D.D.I. Arm. for
information.
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CONFIDENTTAL
No, P.P. 558
Leb.16
Flashes, Photographic, A/C., 4.5 in. and 6 in.
Fragnentation Zones (Ref. L6/2)

C.S.A.R. to Sec. P.P. on XC(4)1005/19/1 dated 7.5.46

"Prials have been carried out in which the distribution
of fragments from L.5inch and 6-inch photographic flashes
£illcd with exploders of aluminised T.N.T. was measured.

The flashes were suspended horizontally 8 feet above
the sand and pointing along a base line marked on the sand.
On one side of the line semi-circles were drawn with radii
100, 200 and 300 feet and with the flash as centre. After a
flash was fired, the fragments in each semicircular zone
were collected and counted; many fragnents close to the
bomb were buried in the sand and no attempt was made to
retrieve them. The 4.5-inch flash was fired both with and
without the cast iron mose; the 6—inch flash was fired with
its cast iron nose. For the purposes of this trial it was
assumed that the distribution of fragments was symmetrical
about the major axis of the flash bomb.

The following observations were made:—

(1) The majority of fragments were found within an
area enclosed by two lines perpendicular to the base
line, one 50 feet in front and one 50 feet behind the
flash.

(2) Two thirds of the tinplate fragments were found
within 100 feet of the flash; very few fragments were
found beyond 300 feet and none beyond 330 feet.

(3) Pieces of the cast iron nose were found up to
500 feet away; most of these were to the side of the
bomb.
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(4) The distribution of fragments of tinplate appeared
to be similar with all three types of flash; the
absence of the nose of the L4.5-inch flash made little
‘or no difference to the fragmentation of the container.

(5) The L.5~inch flash Mark IV without cast iron nose
requires a minimum safe. distance of 150 yards.

(6) The 4.5-inch flash with nose requires & minimum
safe distance of 400 yards. :

(7) The safe distance of the 6-inch flash is similar
to that for the L4.5—inch flash."

ACTION Noted.

Forward to D.N.O., D.G. of A., D.Arm.R.D.,
CuilNeiOQeiy: ColaAe, Do Dol AN, (E NGRS, CrlloAND
C.S.A.R., Sec. P.I.F.I., R.A.E., D.D. Photos
(A.M.), R.D. Photos M. of S., D.0.F./., N.R.C.
Ottawa, A.M.R., 0.C.0. India, M.L.0. (N.Z.),

U.S. Naval and Military Attaches, A.0.C./R.A.A.F.
(London), D.G.T.S. (S.A.) for information. .
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CONFIDENTIAL

NOa 125 Po 552
L6046
Former P.P, 243

"Magnesium Compositions protected by Boiled Linseed 0il
Specification dlstlnctlon for use of "precoated" or

‘non—precoated Mg. in the same Composition. (Ref. 52/41)

Extract from C.C.I. to C.S.A.R. on Xe133/18c dated L.3.46

"1. As you are aware there are two general methods of manu-
facture for the above compositions:-

(a) Where the maturing operation is carried out on a
mixture of coated magnesium, potassium perchlorate,
barium nitrate (or Chlorate) and starch and -

(b) - Where. the maturing operation is carried out on the
- coated magnesium before admixture with the other
ingredients. - (Sometimes referred to as "precoating").

~Method (a) may be used in all cases but method (b) is
+ confined to manufacture of composition for certain specific
stores for which it has been specifically approved. For
example S.R. 472 manufactured by Method (b) may be used for
filling T.I. Candles, but not for Night Marker Shell 5.5.,"

It would appear desirable in order to awvoid confusion
to treat compositions made by the two methods as two
separate materials ~ e.ges SeRe 472 and S.R. 472M. It is
thought that this would simplify the specifications of the
composition and of the filled stores concerned. In
addition it would reduce the possibility of composition made
by Method (b) being used for purposes for which it is not
approved.

The same considerations apply to SeRe. 427A and
SeRe 47 De It is suggested that in the case of the former,
composition manufactured by Method (a) be called S.R. 427A
and composition manufactured by Method (b) be called
SeRe 427AM, It is believed to be unlikely that SeR.L77D
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will be used in the future and it is therefore suggested
that no action be taken in regard to this composition.

Would you please say if you agree to the above
proposals.

C.5.A.R. to C.C.I. on XC(4)2552/8/21 dated 29.3.46

"It is agreed, that it would be desirable to
distinguish between compositions. which contain the same
ingredients, but have been mixed by different methods, and
which in consequence may have different physical properties
and be restricted to certain stores. This is particularly
imoortant with the compositions containing boiled linseed
oil, e.g. S.R. 472 and S.R, L427A, and the proposed method
of differentiation is concurred in."

Ce3eI. to Sece P.P. on X«133/18c dated 11+5¢46

"A copy of correspondence with C.S.A.R. on this subject
is attached. In the case of S.R. 472 and S.R. 427A,
th: normally mixed compositions have the same
proportions of ingredients as the alternative compositions
containing "precoated" magnesium. In these cases the
addition of the suffix "M" has been proposed to denote the
latter. In the case of S.R. 237, the alternative
oonpositions have different proportions of ingredients and
have already been allotted separate numbers, viz. S.R. 209B
and S.R. 209C. No smendment is therefore necessary in this
case. The only other composition containing boiled
linseed oil in which "precoated" magnesium may be used is
SeRe 477D, Since, however, thls is not now likely to be
used, it is not thought necessary to include it.
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The following is a list of sitores in which "precoated"
magnesium can be used (Ref. P.P. ifinutc No. 243 etc.).
The compositions mantvfactured by the normal method are
shown together with the alternative compositions ccntaining
"precoated" magnesium, the new proposed nomenclature being
~dopted for the latter. It is suggested that filling
specifications and drawings should guote both 2lternative
compositions where they are applicable. It will then be
clecar thut, .in ceses where an alternative compositicn’
containing precoated magnesium is not specified, the use of
such a ccmposition is prohibited. This should prevent the
possibility of compositions containing "precoated" .
magnesium being used in stores for which they have nat been
spec1f1cally approved.
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Store

Flare A/C. Target L.5"

Mk.II Red with Green

or Yellow Stars.

Flare A/C. Target L.5"

Mko.IT Green with Red

or Yellow Stars.

Flare A/C. Target L.5"
Mko.ITI Red.

Flare A/C. Target L.5"

| MksI Green.

Remarks by
©

Candles, T.I. Bomb
verious, Red.

Candles, T.I. Bomb
various, Green.

Flare Ground Warning
Mk.I Red.

Composition

Composition con-

manufactured by | taining "precoated"|

normal method magnesium
S.R.237 S.R.209C |
S.R.L27A | SeR.427AM
SR 25T S«R.209C l
S.R.427A SR« L27AM |
t
I
S.R.237 ] S.R.209B
!
S«Ruk72 | S.R.L72M
or i
S.R.AUTD |
S.R.237 | S.R. 209B
1
I
This store is dealt with in P.P. 562

The Panel concurs with C.C.I's. suggestion

ae Panel to adopt the suffix "M" to distinguish the
compositions and RECOMMENDS its adoption.

D3 82227/
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2. . The Panel concurs also with C.C.I's.
suggestion that filling specifications and
drawings should quote both alternative
compositions, where applluable ) and RECOI\B\IEM:o
its adoption.

Forward to D.N.O., D.G. of A., and
DeArm.R.D., asking them to note thc, Panel's

. recommendations.

o R TR - R B S T e T 0 P
D.D.I.Arm., D.G.0.F., Sec. P.I.F.I., Sec. O.B.

,for information.
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No. B.P. %0 S
4a6.146
Former P.P. 511

Thunderflashes.  Improved Design (Ref. 133/1)

C.E.A.D. to Sec. P,P. on P16/1 dated 2L.5.46

Thunderflash, Mark 8 design D4/L/159/GF/76

"Phe thunderflashes sealed with (1) cold setting
waterproof glue and (2) Shellac - R.D.1198 B have been
rough usaged and Jolted, subjected to one month's climatic
=rials, alternating from normal temperature to 100°F at
95% hunidity and then further rough usaged and jolted.

The results were as follows :—

(old Setting Waterproof Glue

On firing 12 thunderflashes, 9 functioned satis-—
Pactorily, 3 failing, through failure of safety fuze to
;ake over fromr the match composition in 2 cases and in the
other, through missing match composition. =~ In all, 4 match
compositions werc missing.

The seal at the safety fuze eund was in good condition
and generally in better condition than at the opposite end.
In 2 cases, the handles were loose. No composition had
percolated through the seals.

$hellac — R.D. 1198B

On firing 12 functioned satisfactorily. One handle
was loose.

In all cases, the film of R.D.1198B was brittle and was
cracked, but the shellac was intact. No composition had
percolated through the seals. It appears that the
F«D.1198B had taken the brunt of the climatic trial, leaving
the shellac comparatively unaffected.
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For reasons given in our @inute dated 16.11.45 (P.P.511)
we suggest the cold setting waterproof glue should be the
sealing medium."

Remarks by
the Panel

_ACTION

DS 82227/4

The Panel agrees that cold setting water-
proof glue should be used for the sealing of
stores of this nature.

2. They are of the opinion that premature
functioning and liability for the composition to
leak out during rough usage have been success-
fully overcome in Design DL/L/159/GF/76.

3. They RECOMEND that all future designs of
Thunderflashes, Chinese Crackers and similar
stores should follow these lines.

DeNo0e s DeleOs/lies DaGs of R CoBekoDes
DyArm.R.D.y CoeIl,N.QOsy CiIl.As, D.D.I.Arm.,
Ds Q.Fs /M5y ©.8,4.Rs, BP.0./D.G.F.Fs for
information.
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CONFIDENTIAL
No. P.P. 561

Lebalb

Former P.P. 490

Tropical Packages. Cartridge Signal 1 in. in Jungle Pack

Jungle Storage and Exposure Tests
Ref. (150/1)

D. of A/3.A. on 270/Carts/175 dated 27.5.46 forwards to
Szc. P.P. a copy of West African Tropical Testing ’
Establishment (W.A.T.T.E.) Report No. 63 - Final Report on
Good and Bad Jungle Storage tests of Cartridges Signal 1 in.

Green Mark 12T and Red Mark 13T.

B.  DESCRIPTION OF PACKAGING

The red and green cartridges were packed in separate
metal. smmunition boxes, type G.?O Mk.I (unsealed 11d)
: Design D-D.(L)12919.

(Method of Packing - design D.D.(L)202L43)

Each box was painted vandyke brown with vertical
buff markings to denote that they were spe01a1 packs
for tropical climates.

Inside each box G70 were four black Jjapamned tins
(boxes No.515 Mk. 1 designs D.D.(L)20241-2 and 20397)
which had metal lids, further sealed with a soldered
tin sheet which completely covered the 1id recess.
These boxes were held secure by 3 ply-wood and card-
board packing pieces. In some cases there was a
cardboard lining to the base of the metal ammunition
box.

Inside each of these tins were nine tin boxes 5
No. 437, (Designs D.D.(L)18751-2 & 3) sealed with black
waterproof adhesive tape, each containing three
cartridges.

DS 82227/1 183




DI

P.P. 561

(Contd.)
DN

The whole box G70 therefore contained 108
cartridges.

DESCRIPTION OF TEST CONDITIONS

(1) Duration

The total period of test was three months.

(2) Good Jungle Storage

Two boxes of each colour cartridge were placed on
dunnage inside an open thatched roof hut situated
amidst Jjungle undergrowth and under a moderate canopy
of trees, at the Jungle Site near PORT HARCOURT.

(3) Bad Jungle Storage

Four boxes of each colour cartridge were placed
directly on the ground in an area clearecd of under—
growth, but under a moderate top canopy of trees at the
Jungle Site near PORT HARCOURT. The boxes were
covered with a tarpaulin which allowed little or no
ventilation.

(4) Exposure Test

Since more boxes were received than were needed to
carry out the Schedule of Tests requirements, an

.additional two boxes of each colour cartridge were

placed directly on the ground fully exposed to the sun
and rain in a Jjungle clearing.

METEOROLOGICAL CONDITIONS THROUGHOUT THE TESTS

The weekly averages of relative humidity at 1300 hours

ranged from 756 to 98%. The weekly averages of relative
humidity at 0800 hours and 1800 hours ranged from 88% to
10@5: " .
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The weekly averages of shade temperature ranged from

72.39F to 8L4.6°F.

The Weekly averages of daily solar maximum temperature

ranged from 119°F to 132°F

29.2

L.

The total rainfall during the period of the test was
inches.

CONDITION ON ARRIVAL

All the boxes were in perfect condition.

CONDITION OF PACKAGING AND CARTRIDGES AFTER GOOD JUNGIE
STORAGE

(1) After One Month

After one month an external cxaminafion showed
that all the boxes were still in good condition.

(2) After Two Months

At the inspection after two months, heavy rustlng
of the 1id and base of the outer boxes was observed,
where paint had been removed by abrasion, and there
was slight rusting on the sides in isolated spots.

The hinges on the lid were slightly rusted. . The
stencilling was c¢lear and legible. The string
securing the fasteners of the box was in good
condition.

The inner containers and cartridges were all in
good condition.

(3) After Three Months

The condition of the packaging was no different
from that noted after two months of test (see para. F2
above).

The cartrldges were all in good condition.
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G. - CONDITION OF PACKAGING AND CARTRIDGES AFTER BAD JUNGLE
STORAGE

i After Onc Month

The packaging was still in good .condition, as seen by
external examination. One box of each colour cartridge was
opened up, and the cartridges were found to be in good
condition.

20 After Two Months

The condition of the outer boxes was the same as that
of those boxes which had been on two months good jungle
storage (para. F2 above).

Onre box of each cartridge was opened up. It was found
that in both cases rain had entered the box via the unsealed
lid. The inside of the base of the box was corroded, and
the 3-plywood and cardboard packing pieces were saturated
with water and'disintegrating, and slight mould growth was
found on the cardboard.

The inner metal containers (No. 515 Mk. I) were however
in good condition, and the stencilling was clear and
legible.

* The cartridges were in good condition.

o After Three Months

The corrosion had increased considerably and the hinges
were so corroded that the boxes were difficult to open. The
string securing the metal fastening clips had lost almost all
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its strength. The box mark:img-s were legible after the
removal of a mud spray deposit.

The one box of each ¢olour cartridge remaining on the
Exposure Test was openedl up for' inspection. = Rain had
entered both bokxes, pasbed the' insealed lids, with the
result that the inside of the outer box was heavily corroded,
especially on the base, and the paint had softened.

The cardboard packing picces had lost strength and
werre supporting mould growth. The 3—plywood packing pieces
were saturated with water, warping, and had lost strength.
They were also supporting heavy mould growth.

The imer metal containers were rusted only on the
bases, where they had been in contact with the heavily
corroded base of the outer box (the cardboard base lining
having been omitted from these boxes. )

The cartridges were in good condition.

I. FUNCTIONAL TRIALS

Fron the boxes which had been on two and three months
gcod and bad jungle storage and en exposure tests the
contents of one immer metal container of each colour
certridge (27 cartridges each) were fired.

All cartridges were satisfactory, and the light
emission was good.

J. SWLARY
The method of packaging, using a solder—-sealed imner

metal container is very satisfactory for the storage of
Signal Cartridges in a tropical climate."
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the Panel

ACTION
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The Panel notes the success of the "Jungle
Pack". :

.Arm.R.D., 0.C.0., Indis,
«N.O., C.I.A., D.D.I.Arm., C.5.A.R.,

./N.Z., A.M.R., D.G.T.S.,
C. for information.

188



CONFIDENTIAL

No. P.P. 562
9. 7s kb
Former P.P.s AO9 & 559

Flare, Ground, Warning Mark I. Rod. Composition S.R.209B.

(Ref. 163/1)

C.C.I, to Sec. P.P. ref. X.133/18c dated 18.6.46.

"In my mimute dated 11.5.46 which is reproduced in
P.P, Minute No. 559 reference is made to the use of composi-
tion S5.R.209B in place of composition S.R.209A which is at
present specified. C.S.A. R, and D.Arm.R.D., have agreed
that compositicns o.R.2093 and o.R.209C, which permit varia-
tion in the ratio of potassiun perchlorate to starch in order
w0 provide for adjustment of rate of burning, shall raeplace
compositions S.R.209A and 5.2R.209 respectively in all
stores for which the latter are specified. A copy of
extracts from correspondence with C.S.A.R. and D.Arm.R.D.
is attached."

3, C,I. to C.S.4.R, and D, Arm,R,D. ref. X.133/17 dated

1 3.R. 209 Specification C.S.1907

% S.R. 2094 (no specification issued)
5.R. 2098 Specification C.S.2028
S. 2. 209C & 080004

All these compositions contain the same ingredients and
are related as follows (see specifications, etc., attached
(not reproducvd) :

In S.R.209C the proportions of magnesium, linseed oil
and stromtium oxalate arc the same s in S5.R.209, but in
S.R. 209C the ratio of* potassium perchlorate to starch is
variable (over a specified range) in order to provide for
ad justment of rate of* burning.

The particular proportions of potassium perchlorate and
starch specified for S.R.209 are included in the "permissible

DS 82227/4 189




P.P. 562 (Contd. )
2

variations" of these ingredients quoted for s.R.209C.

A-similar relationship exists between S.R.209A and
S, Re 2098,

It appears therefore that Compositions b.R.209 and
S.R. 2094 should be regardsd as OBSOLETE and the Specifica—
tion C.S.1907 for S.R.209 endorsed accordingly (lio speci-
fication is held for S.R.2094)"
CoSe Ad R

"Through you for concurrence or remarks."

C.S.A.R. to D.Arm.R.D. on XC(4)2552/3/9 dated &.3.46.

Miforwarded., "
"Proposed amendments are concurred in."

D. Arm.R.De to C.C.I. on 5.3.5521L dated 1h.3.46.

"Formal approval to amendments herewith and copies
returned."

C.C.I. to D.Arm.R.D. dated 8.L.L46.

"Approval noted, thank you."

Remarks by  Noted.
the Panel

BDINS N TS G o ATS ARG B s 10205 Ty
S ARG G D SR GRS @ s G ST AL
DAL AT 5 DG HOSTNG Sees Radlla FBolia ;
Sec. 0.B. for information.

ACTION
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Mo, P.P, 5563
9.7.46 This minute con-—
Former P.P.s as quoted tains matter of
American origin.

iloat, Smoke and Flame, A/C. No.2 Mark III  (PPs. 485 ard 55h)
¥loat, Flame, A/C., Nav, Nos3 Mark I (P.P. 149)
Signal Drift Might A.N. Mark IV (American) -(P.P. 102)

Comparative Trials

(Refe 121/1)

Comparative trials with these three navigational marks
were carried out by A.S.W.D.U. and recorded in Report
Hos 46/7 dated 2.5.46 from which the following is extracted.

e Method of conducting trial

(a) For visibility. These stores were dropped from
LOO ft., 800 ft. and 2,000 by day and from 400 ft. and
2,000 ft. by night. Observers in the rear turret of
the aircraft timed the Floats from ignition until they
became invisible. These times were converted into
ranges in nautical miles.

TABLE 1
Daily Average Range of Visibility. (All distances
in nautical miles)

Signal Drift Night | Flame Float No. 3 | Smoke & Flame Float
Mk. IV MK. I No.2. Mk. 11l
Helght | vis. {LOO! | BoC! 2000 Lootr &m}aw' Loot | 8oo? | 20001
rDa.y n.mls. ’
8.1.46 | 6-2 L.3 ! 5.0
10.1.46 | 3~ 0.9 { 1.6
17. 1046 | 3=6 1 1.0 | 1.4 165 1.2 1.6 “f 1.6 | 1.2 1.9 2.1 |
Night
2h.1.46 | 7-10 {3.2 6.0 3.h | b9 L.2 6.5
Distance behind
aircraft at which
float lights e
up Wl ae? Jobee s ez ol T didelit e
A TP U W | 1
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(b) For functioning of Float Smoke and ¥lame, A/C.,,
Noe 2 Mark III. The Floats were dropped from heights
between 50 ft, and 5,000 f't, The percentage of
failures for this Float, and for the other two types
(between LOO ft, and 2, OOO ft. only), is given in
Table 1T,

"With the Float Smoke and Flame No.2 Mark III, the
delay between impact and the first emission of Smoke
and Flame was 12 seconds. The total time of burning
averaged about six minutes,

TABLE IT
Reliability of Functioning
Signal Drift Night Flame Float MNo. 3 I Smoke ¢ Flame Float
Helght Mk. IV Mk. I No.2. !Mk. III
Failed ! Dropped Falled f Dropped Failed l Dropped
50 ' 0 L
100 ' 0 L
200 0 5 0 3 0 3
Loo 1 21 2 20 4 18
800 L il 0 = GRS
2000 3 0 1 10
5000 0 5
Total 21 L6 2 Ly 5 51
Percentage )
of failures Le% . 5% 10%

25 Comments on Results

(2) The volume of smoke and brightness of flame
appear to be of the same order for 2ll of the stores
but the average ranges show that the No.,2 Mk. II1
Smoke and Flame Float is superior in range of visi-
bility by about 20% to the No., 3 Mk. I rlame Float or
the American Signal Drift Night A.N. Mcrk IV,
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(b) There were 5 failures with the NNo.2 Mk. III
Smoke and Flsme Float against 2 with the No.3 Mk. I
Flame Float, but this difference does not prove to
be statistically significant. Both the No.3 Mke I
flame Floats and the No.2 Mk. III Smoke and Flame
Floats are however much superior to the Mk, IV in
reliability of functioning.

(c) The Naval Air/Sea Warfare Development Unit .
carried out dropping tests from a Pirefly with Smoke 3
and Flame Floats No.2 Mark 11T, When released through
the flare chute at 160 - 170 knots there were only two
failures out of ten. When released at 220 - 250 knots,
however, four out of five floats failed after emitting
smoke for 10 - 20 seconds, It is perhaps significant
that of the four failures, three hung up for as much
as six seconds at the mouth of the flare chute, and it

v is possible that some internal derangement or punc-
turing of the float chamber occurred. It would be
desirable to investigate this point when further sup-
plies of the Flame Float become available, The
floats were not dropped in an area where they could
be recovered for examination.

e Comments on operationzl considerations

(2) One operational advantage of the No.2 Mk, IIT
Smoke and Flame Float and the American Signal Drift
Night Mk, IV over the lio.3 Mke I Flame Float is that

either require any preparation before using, and in
this respect they are both superior to the Flame
Float No.3 Mke l. The fins of the No.2 Mk. III are
more strongly constructed and less liable to damage
than those of the other two stores. )

(b) The duration of smoke emission is ample for wind
finding with the A.P.I. wind finding attachment.
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NOTE BY THE PANEL

C.S.A.R.'s tests of the candle power of Float Smoke
and Flame A/C No.2 Mark III- are recorded in P.P. 554,
table III,

The explosion of one float, reported by C.S5.A.R., has
now been explained as follows.

C.S.A.R. to Sec, P.P. on XC(4)0034/1/3 dated 17.6.46.

"Rurther to this department's minute dated 25.4.46 on
XC(4)0034/1/1 the float (No.5) which- failed to function
correctly has now been examined.

The soldered lid on the tail of the float had been
blown off and the brass disc in the centre was still firmly
attached but had a very small crack, The priming composi-
tion and a little of the main filling had burned in the
explosion. The rest of the filling was unburned and
remained in the float.

It is considered that the brass disc did not rupture
when the priming first started to burn and that the insuf-
ficient venting and subsequent build-up of pressure gave
rise to the explosion.™

Remarks by The Panel are informed that the American
the Panel Signals Drift-("Floats Light") have now been
- provided with a completely waterproof packing,
which enables them better to withstand storage.
-This may cure the high percentage of failures
recorded in this trial.

2 The Panel RuCOMMEND extended trials of
these iloats, in which they should be compared
with the Flame #loat No.3 Mark II instead of
the No.3 Mark I,
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ACTION
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S They also RBCOMMEND, as stated in P.P. 554,
that drastic rough usage trials be carried out

-on the -Mloat, Smoke and rlame, A/C. No.2

Mark III to confirm that the somewhat sensitive
composition is not likely to "ignite by
accident.

b The Panel notes that the explosién at

static test by C.5. A.R. of one "Float Smoke and
Flane A/C. No.2 Mark ITI"™ was caused by the
failure of the brass blow-off disc to rupture
soon enough. This may be another example of
excessive soldering, such as is always liableto
cause trouble in a small percentage of cases

“wherever soldered blow-off discs are used on

pyrotechnic stores.,

1. . Forward to D. Arm.R.D., C.H. A.D. and
C.S. A.R.

2. Ask D.Arm.R.D. to note the Panel's recom-
mendation in para. 2 of Remarks for further
triels.

3 Ask C.Z.A.D. to forward a copy of the
design of the Float to C.S5. A.R.

e Ask C. 5. A.2. whether he can suggest a
means of applying greater pressure to the
delay, without over pressing the sensitive
main filling.

D,MN.0., CoNeR.; D.D.O.F., C.I.N.O,, D.p. L. Arm,,
D.R.A.E., AS.W.D.U., D.A%W., U.S. Nayal and
Military Attaches, B.S.0. Washington for
information.
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_ CONFIDETIAL
"No. P.P. 56l

O lalb
_Former P.P. 439

Cartridge Flash Photographic 1.75 in. (Ref. 30/3)

C.sS.A.R. to C.E.A.D. on XC(4)}1005/42/20 dated 418.l.46.

", Six 1.75-inch photoflash cartridges have been fired
from a mock-up projecltor originally supplied by D.Arm.De.
Half of the Flash units were .fitted with lL-second delays and
half with six second delays., The modified initiating
system functioned satisfactorily and the II, £, bursters were
detonated completely., The light characteristics of the
flash were similar to those quoted previously but further
trials are being carried out in order to confirm this.

In view of the satisfactory functioning of the rhoto-
flash it is suggested that air trials can now be carried out.

2. In certain of the flash units made up at Tondu it was
observed that the aluminium containers had swelled round
the canellures and would not fit into the projector. As
this projector may not be of the latest design will you
Please say what tolerance can be allowed on the diameter of
the filled store so that it wili fit properly into the
darvice projector:™

Notes of a Meeting held at Thames House on 3.5;46.

"Present: . Representing
L1 T Y V- De ArmeR.D. (In the Chair)
Dr., W. F. Coxon ; do.
Dr, A, N, Mosses . D.R.A.B. (Armt. )
Mr. H. C. Reynard . do.
Mr. C. J. Duncan D.R. A.E. (Photo)
Mr. J. C. Cackett C.S. A.R.

1o The Chairman informed the Meeting that in future,
executive responsibility for this development up to the
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stage of Service Trials, was to be delegated.by D.Arm.R.D.
o D.R. A.E. The present position and the arrangements
Jor further investigation were then discussed.

2. Requirements. As stated in D.Arm,D.'s SB.61476
Cated 28.12.44 to C.E.A.D. and C.S. A.R. the cartridge is
required to have a "safe" filling, to be electrically fired
and to give sufficient illumination for night photography
from altitudes between O and 3,000 ft. It is to be suit-
¢ble for use in the tropics, and the detonator required to
initiate the H,&. charge must not be in position in the
cortridge in storage and transit.

e Progress to Date. Preliminary work by C.S.A.R. on the
light output of flash units of approximately suitable size
is reported in P.P. 366 and P.P. 439, =nd in a mimte
XC(4)1005/12/20 dated 18.4.46 to C.B.4.D.  G.S.A.R. -had
reported that the failures encountered in the detonating
system of cartridges to the original sketch design had been
overcome in the latest pattern. Mr. Cackett said that
owing tc a partial breakdown in the recording apparatus,
rzliable figures for the lignt output of the cartridges
fiirsd on this occasion could not be guoted. Further trials
would be done to ascertain the correct values, but it is
expected that they would be similar to those given in

P.P. 439 for flashes made in tinplate. The luminous cloud
iz flattened, and has a peak intensity of about 64 million
C.P. when measured at right angles to the axis. -The need
for stabilisation of the flight of the flash unit was dis-
cussed but it was pointed out that, fired upwards as it st
be when used at low altitudes, a stabilised flash unit would
probably not point in the optimum direction at the moment
of' firing, and moreover the space occupied by the L
stebiliser, even if. it consisted only of streamers, would
hcve to be provided at the expense of part of the filling.
Ccmparing with the 1.1/2 in. photoflash cartridges, which
gives about one-fifth the light output (Note: in P.P. 137
the peak intensity of the 1.1/2 in. cartridge is given at
1C,000,000 C.P.) and is effective to about 1200 ft., it was
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estimated.by R A E. (Photos) that the 1.75 in. unit should
give enough light for photography up to 2,800 ft. and it
was agreed that at present the unit need not be stabilised.

Mr. Cackett mentioned that in preliminary trials with a
filling consisting of T.N.T. mixed with a large proportion
of aluminium, higher 11ght outputs had been obtained, and it
was agreed that research on this system should be pursued,
and i1ts vulnerability to small arms fire determined.

In reply to an inquiry by C.5.4.R. in the minute quoted
above, it was stated that the bore of the 1.75 in. dis-
charger is now L.1.767 + .006 ins. and it was agreed that
Ceb. AL R. should be supplied with a discharger as soon as one
can be made available, and with the remaining flash units of
the present pattern, which will not be required for air
trials., .

L. Desian: BLRs A Y vepresentatives pointed out that
air trials could not bs undertaken with cartridges of the
present design which have no shuttering device and might
detonate in the aircraft if the delay were defective or the
expelling charge .were omitted. Discussion followed on
means of ensuring safety: e.g.

(a) Air-arming the projectile.

(b) Igniting the delay in the flash unit by a detonatar
fired by a striker which is restrained by a drive-
fitting lead bush, in such a vy that it is not operated
unless the propelling charge generated sufficient pres-
sure to throw the flash unit clear of the aircraft.

This system has been used in an experimental mortar

bomb developed by Imber Research Ltd. ‘

(Note:~ The U.S. T12 photoflash cartridge employs a
baffled primer, which does not ignite the delay column
in the flash unit unless reinforced by the expelllng
charge)
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(c) Interposing a shutter in the delay train, to be
moved into the firing position only when the barrel
ceases to restrain a transverse spring-loaded plunger.

(Note:- Sec. P.P. subsequently pointed out that the
use of a rifled barrel would enable a normal fuze
shuttering system to be adopted.)

It was agreced that D.R.A.E., consulting C.&.A.D. at Fort
Halstead and Cheshunt, and thc Ordnancc Board as necessary,
would redesign the cartridge so as to be suitable for air
trials and would carry out thc necessary photographic tests
to demonstrate that the Staff requirements arc satisfactorily
mcte. Since the aircraft likely to be available for these
trials is cquipped with dischargers firing downwards only,
it wezs agreed that trials at 500 ft. and 3,000 ft. would be
considered sui'ficient. ‘

It was agreed that whcn details werce furnished by
R.A.E. DeAnma.R.D. would raise contracts to provide stores
required for these experimental purposes and for subsequent
service trials. Before the store can be submitted for
approval the following should be made available.

(a) ‘from C.S.A.R. a Report on static trisls, giving
full data of luminous output.

(b) from R.A.B. (Armst.) — Report on functioning trials
of the flashes in a service discharger and an assurance
that the store can be accepted as safe for sexvice
trials in aircraft.

(¢) from R.A.E. (Pnotos) - Report on photographic trials
from aircraft at 3,000 ft., ard 500 ft. (zero height if
possible).

It was agreed that these reports would be forwarded to
D.Arn.R.D. as soon as the information became available, and
that close touch would be maintained between the Departments
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concerned and with H.Q. throughout the investigation,

6.. Actions:

GASIPANRE (a) to determine in static trials the per-

formance of the filling now proposed in units
modified as necessary to embody improved
safety devices,

(b) to study further the characteristics of
the cxperimental aluminised H.E. flash com-
positions and to supply details to C.C.I. so
that specifications can be prepared to cover
experimental £illing by Ordnance Factories.

R. A, 1 (2) to redesign the cartridge in consultation
with C.5.A.R. C.8.A.D. and the Ordnance
Board, to suit the present pattern of dis-
charger and to be acceptable for Servace
trials from aircrarft.
(b) to carry out photographic tests with the
equipment on aircraft, to cover stated
reguirements,

D. Arm, R.D.

DS 82227 (4

a) to supply a discharger to C.S.A.R. for use
in static trials.

(b) to arrange contracts for experimental
stores as required for the above programme,
and for service tirials.
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(c) to arrange Service trlals when satisfactory
reports are received on the above-mentioned
investigations.

(d) to keep in touch with R,A.E.s C.S.A.R.,
the Ordnence Board and the Pyrotechnic Panel
during the development,"

Forward to D.Arm,R.D., D.N.O,, C.I.N.O.,
C.8.A.R., 3.8.0. Washington, Sec. P.I.#.I.
Cttee, C.E.A.D., C.N.R., R.A.E. Arm.,
R.A.8. (Photos), D.D. (Photos) (A.M.),

R.D. (Photos) and Sec. 0.B. for information.
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CONFIDENTIAL

No. P.P, 565
9.7.46

" Marker, Smoke, Red, Air/Sea Rescue. (Ref.21/3)

D.Arm.R.D. to Sec. P.P. on S.B. 39238 dated 9.5..46.

"A requirement has arisen for a long-~burning red smoke
marker for Air/Sea Rescue use which would give a large volume
of smoke for approximately two hours. Mention was made of
the possibility of this requirement during the discussion on
Item.7 of the 74th Pyrotechnic Panel meeting on March 19th,
and C.S.A.B. stated that if such a duration were required it
would be necessary to use a float filled with approximately
100 1lbs. of composition and of a size similar to that of the
Smoke Float, No.2 (orlglnally knovn as 200 1lb. Smoke Float).
Mull details of the visibility requirement are being obtained
from Air Staff, and it is hoped that they will be ready for
presentation at the next Panel meeting.

Will you be good enough to put this item on the Agenda
so that arrangements can be made for the production of three
or more stores for preliminary trials to be witnessed by
representatives of the branches interested.”

€. S, C,D.E. 8. to Sec. P.P, on T.C.85.1815/50/46 dated 29.5.46.

"The following possibilities are swmarised briefly
for consideration,

Pyrotechnic Type

4 composition containing Brilliant Fat Scarlet has been
developed, which burns without special baffling arrangements
at a rate of 3/l inch per min. For 2 hours duration there-
fore a column about 75 feet long would be required. This
might be achieved by arranging a number of columns in
parallel using relay links from one to another. For
example, three columns 30 inches long could be housed in a
float of the type Float, Simoke, Aircraft, No.2. - The dia-
meter of the float would depend on the volume of smoke
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required, but a good cloud might be possible with a reduced
diameter, This composition has not been used in such long
columns .and work would be needed to clear its use in this
Waj’s There is the possibility of fading.

It is suggested that a demonstration should be staged
to the users showing columns of. this composition 2 in.,
3 :in., and 4 in,, in diameter to determine the minimum
acceptable volume of smoke, When this has been determined,
the possibility of design could be examined further,

Comings Type

The American device consists of' two compartments, one
holding 5 lbs. of a 50/50 mixture of dye and diphenylamine
(to reduce the melting point) and the other holding 3.3 1bs,
of pyrotechnic ruel-oxidiser, mixture, The whole (including
. float) occupies a space '7 inches diameter and 10 inches High
ani burns for 4=5 minutes. At this rate, a device 24 times
larger would need 120 lbs, of dye mixture and 80 1lbs, of
heater mixture and the float to support these weights,

There would alsc be a considerable problem iin controlling
the uniform burning of this weight of heater mixture.

The expenditure of } 1b. of dye per minute is not
excessive for a good smoke signal, and we should probably
require 60 lbs, dye (100 lbs, total composition) in the
pyrotechnic system mentioned above. This should, however,
be more controllable, and does not require the use of 60 1lbs.
of inert material (diphenylamine) as a melting point
depressant, !

'Véporised Solutions

We have successfully vaporised dye solutions (about
30% dye in creslyic acid or dimcthylaniline) by spraying
into the exhaust systems of internal combustion or Jet
ergines, It is estimated that 240 cals. arec nseded to
veporize 1 g. of dye solution, but owing to the low
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efficiency heat exchange in simple systems double this
amount of heat should be provided. This could be supplied
by the combustion of ligquid fuel such as paraffin oil in a
Primis type heater, or by electric current generated by Sea
cells, = The former method would introduce obvious difficul-
ties in ignition and air supply in a float, .while insuf-
ficient is known of the efficiency and performance of the
new Sea cell at Porton to judge its capabilities.

This system uses up a large proportion of the heat in
vaporising the solvent, which contributes little to the
efficiency of the signal, On the other hand, if dyes
without solvent were used, the range of dyes is restricted
to those with reasonably low melting points and difficulty
has been noted in another connection in obtaining uniform
melting, There is a tendency in simple designs for the
dye adjacent to the heat conductors to nelt and leave a
large residue of dye which remains. unmelted. Assuming that
dye at the rate of % 1b. per minute is necessary for the
required signal strength then the following would probably
be required to vaporise 60 1lbs. of dye in two hours:-

Dye solution (say 180 1bs..) ..... about 1 gallon paraf-
fin oil or LO KWH electric power

It will be seen from these remarks that. the best hope
" of an early solution for a Mark I design rests with the
pyrotechnic system, but it is suggested that the experiment
proposed above should be carried out with the usgrs present
to cut down the expenditure rate of dye to the minimum
before discussing the design further,"

Remarks by It is understood from C.D.E.S. that the
the Panel rates of burning gquoted in his minute dated

29.5.46 are only approximate, and it is not
possible at this stage to design a float for
this purpose. He considers that.the likeli-
hood of obtaining a satisfactory signal would
be much higher if the 1,000 1b. storage could

DS 82227/1 204



Remarks by be utilised; but that, in any case, the visi-
tke Panel

(Contd. )

ACTION
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)
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bility of 20 miles that is understood to be
desired may not be attainable,

2. The Panel concur with C.D.E.S. that a
demonstration should be arranged at sea, with
various sizes oi smoke Generator, to enable
users to judge the acceptability of the smoke
volume produced, before any work is undertaken
to design a store to meet this requirement,

Forward to D, Arm.R.D. and C.S.C.D.E.S. to note
the Panel's remarks,
j CoMuBRey CuBo 4Dy C.ScAR.; GLI.N.O.;

D.N.O.,
D.D.I.Arm,, and A.D./S.R. for information.
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P.P. No, 566
0. 746
Former P.P. 515 and as quoted

Photometry, Theory of Photographic Mashes (Ref. 1/1)

Secretary acknowledges receipt of A.R.D. Explosives
Report No. 1001/46 entitled 'A Study of the Experimental Data
available for various types of Photographic Flash' by
R. F. Wilkinson. (Ref. XC(4) 1049/2/1.)

Summary

This report reviews the results obtained up to
January 1946 from various experiments carried out with 1.7",
Le 5" and 6% flashes, most ‘of which have been reported in
P.P. minutes (P.P. 276, 458, 480, 431, 515, 523). The
22 tables appended also contain the dimensions of the flashes.
In addition there is a short section dcseribing the ciné
pilctures of the explosicn of small shaped charges of
oD X/T. N, T/ 2L,

The author applies the relations between the variables
derived from m.F. Caldin's theory of the emission of light
from a cloud of ineandeseent particles (P.P. 504) to the
difrerent sets of results and speculates on the mechanism
and structure of' the flash. He comes to the conclusion
that "the results secem to agrece at any rate qualitatively
with the theory considering the doubtful aecuracy of a con-
siderable amount of the data used. It would appear, however,
that the peak-intensity and total light are more inter-
dependent than the theoretical treatment suggests, since
these two characteristics frequently change in *he same
proportion, while the shape of the intensity-time curves
remnains almost constant." Realising that the structure of
the flash may be quite different from the simple nodel eon-
sidered by Caldin, the author recommends that cin¢ pictures
of the greatest possible speed should be made and that some
of the physical propertics involved in the theory should be
more accurately determined., Other rccommendations arc made
similar to those made in the P.P. minutes referred to above.
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ACTION
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P.P. 566 (Contd.)
2

The Panel understands that somec of the
ciné pictures which the rcport recommends
should be taken have now been examined., They
show that the flash has a complicated structurec
to which . F.Caldin's theory camnot be
dircetly applied.. They are informed that an
A.R.D. report has been prepared and will be
issued shortly, .

Forward to D.IM.0., D.G. of A., D.Arm.R.D.
Co LML QL 5 Ca Lo Ay DD i, Arm., CUESATDL,
Co S BBy CN R,y BoB. 0k p Washingtany U8,
Naval and Military Attaches, 0.C.0. India,
N.R.C. Canada, A.M.R., Sec. Photoflash Panel
(12 copics) for information.
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CONFIDENTIAL

No, P.P. 567
SO he This minute contains
matter of American
origin.

Signal, Distress, 1 Stér, Orange Smoke and Signal
Distress Orange Smoke

(Ref. 176/1)

Extract from S.B. 39238 dated 1l.8.45.
A.D./R.D. Arm. (P and 1. ) Tol D Arm R. 1 ref. Res. Arm,

5679 and 6718

With reference to R.D.Arm.8.(c)'s recent conversation
with Coastal Command, it is undérstood that there is a
requirement for the following stores.

1.  Air/Sea Rescue

(b) A hand-held Smoke Gensrator to emit orange smoke,
giving the largest possible volume in the shortest
possible time, say about 20 seconds.

(c) A hand-held Distress Signal, giving-a red star
and orange smoke, contained in the case of the present
Signal, Distress, 2 Star, Red, Mark L.

2. It would be appreciated in view of the present identity
as regards the purposes of 1(b) and 1(0) above, if you
would confirm that there is, in fact, a requirement for

both stores.

A.Q. C. in C. Coastal Command to Sec. M. A.P.
9491/1./ Arm. 367290 dated L.9.45

"As regards the possibility of producing one store
instead of two, as in the case of the Air -Sea Rescue items
mentioned in Para, 1 (b) and (c) it is understood that a
hand held distress signal giving a red star and orange smoke,
has bzen requested by another Command. It can, neverthe-
less, be stated that a store of such a design will be
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sufficient to meet this Command's Requirements for a hand
leld Smoke Generator,

Regarding the United States Signal Distress Hand A.M.
Vk.I, it is presumed that supplies of this item will
shortly be curtailed."

R.D.Arm.8(c) to R.D.Arm.(N)) refe S.B.39238 dated 1.12.45

It has been found during trials that it is impos—

cible to obtain a sufficient height of ejection of the siwoke
tnit due to the unit being a slack fit in the steel tube.

t was found, however, that if the smoke umit and star are
bolted toceth r, the two are propelled to a satisfasctory |
heighte It is thereforc proposed to make up a number of
composite units consisting of a oylinder open at both ends
with a central diaphragm. ‘The smoke will then be filled.in
one end and the star in the other."

Sumnary of trial carried out on 19e6.46 by C.S.A.R. rFeported
to DeArm.R. D. on XC(4)0028/1/7 dated 22.6.46

(a) An aluminium star container with a proposed filling
of Red Composition S«Re232, giving a time of burning of about
5-6 seconds, was bolted to the Smoke G-enerator, the two being
‘expelled as one projectile.

(b)  The Smoke Generator contained extruded pellets,
adout 025" x 025" oF* Orangc Smoke Compositicn containing
Dye oil orange, C.I., Noe 24 50%: Potassiua Chlorate 254
Lactose 253,

This Smoke Generator takes apout 1=2 seconds to reach
full emission, which lasts for about 4-=5 scconds, thus
czasing at about the same time that the star burns out.

(c) 10 Signals were fireds The projectiles reached
heights of between 20 and 150 feet, mostly between 50 and
75 feet.. With the lower heights, the star and smoke wnit -
r2ached the ground before burning out.
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(d8) 3 Signals were fired with modified Smoke
Generators filled with two compressed perforated pellets of
about 8 grammes total weight. These smokes were slower in
reaching full emission (about 35 seconds) and had a longer
time of burning, about 15 seconds.

(e) Verdict of Observers

It was agreed that the thin trail of smoke produced by
the falling generator is quite insufficient for a satis-
factory signal. The Service Signal Distress 2 Star Red
Mark I11, fired for comparison, is definitely to be pre-
ferred, the stars in this case having reached a height of
about 300 feet.

(f) It is not possible, within the size of a Distress
Signal that will be acceptable, (see remark below) to
increase the emission of smoke or to hang the smoke
generator on a parachute so as to give a cloud instead of a
trail.

Remarks by Recent developments of American hand-held

“the Panel Dlstress Slgnals are summarised in P.P.57L.
The principle proposed for the T.63 Signal
appears to involve substitution of red smoke
composition for the present delay composition in
the 2 Star Signal. The amount of coloured
smoke composition which eould be accommodated
thus would not exceed 10 grams: the emission of
smoke from this small amount would be much less
than that from the Signal Distress Hand Smoke
AN. Mk.I. Mod.1, which consumes about 40 grams
in 20 seconds. Moreover, the existing smoke
compositions are not altogether suitable to be
directly substituted for S.R.214 in this
pattern of pyrotechnic.

2. In Buropean waters, the atmospheric and
weather conditions are usually such that a smoke
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signal is less likely to be observed than a star
signal.

3+« The spacc available in K Dinghies is so
little that no storc larger than the existing
Service Signal Distress 2 Star Red can be
accepted.

L. The Panel, therefore, RECOMMENDS that the
star and smoke proJject bc abandoned and that a
scparate Signal Distress Orange Smoke be
developed.

He This store could be issued in part or
compléte substitution for Signal Distress 2,Star
Red when the local conditions undar which the
Aircraft arc operating make it likely that the
use of thc smoke signal might be profitablecs

_.A_xq:‘IO:N Forward to D.AI'm.R.D., and. D-N.O., to note
the Pancl's recommendation in para. 4 of their
roemarkse

D.N.Ou/Miey CoI.NoOs, DuDoFolrme, DeGeS.Ma/SeMatly,
CeBsAuDey CoSehsRey AsDe/SiRe., B,5.0, Wasluingbom,
Cell.Rey DeG.CeA., Ministry of Transport, C.I.A.,
M.L.0O., New Zealand, D.G.T.S., South Africa,
0.C,0. India for information. '
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CONFIDENTIAL

NO b, 568
30.7.46
Former P.P. 547

Rockets Line—carrying filled Cordite (Ref. 29/5)

Paraphrased Extracts from L.P.B. 7607 Ballistics Note No.38

dated 17th May, 1946 (by A.R.D. Low Pressure Ballistics
Section).

Use of Sustained Reaction Units, employing Coated Cordite
Charges, to carry a 500 yard length of 1 inch rope

(2) During the war rocket motors were developed by
L.P.B. Section, Woolwich, for towing ropes, hoses (empty
or filled with explosive) and other purposes. These
rocket motors used "coated charges"; +that is, cordite
sticks of appropriate gecometrical shape and with their
buming surface restricted by means of a coating applied
to the outer curved surface. Thus inthe casec of a
tubular stick, burning proceeds from the inner hole
radially outwards and is sustained for a longer period
than would be possible were the charge uncoated. The
shape of the charge is arranged so that the thrust of
the rocket shall be generally constant throughout the
time of burm.ng.

(b) H.M. Coastguard Service, Ministry of Transport, is
interested in such rockets to carry a 1 inch hemp line
for establishing contact with a distressed ship. The
existing Boxer rocket apparatus, in usc for many years,
gives a range of the order of 350 yards.

HoM. Coastguard wish to. get 500 yards maximum useful
range, still using a 1 inch hemp line. The new
apparatus must be gimple, light, portable and
sufficiently robust to stand up to rough usage.

(c¢) Firing Trials were carried out on the 8th, 9th and
10th May. In all, 24 rockets were fired, including
2 rounds with the existing Service Boxer Equipment.
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A1l rocket projections were satisfactory without
breakages or failure of other parts, except when a
rocket hit the ground heavily and damaged its stirrups,
etc.

The best performances were obtesined with the 3"
Viper Motors, although the ranges with these were only
400 to 450 yards. - Regularity of flight and accuracy
of flight were good. : '

The two Boxer rockets gave a gool performance with
ranges of 350 and 380 yards.

(d) Results with 3 inch Viper Motors

i | Date gg' ‘ggge Deviation l Rer.narks : Q.E. I
8.5.46 | 3 470 80PL 1Ang1e of projection| -
it : = too great (14.00) {39050
o T AN T 35030"
N | 5 370 Kt 7 Bad tangle in rope. 30015'
i L 390 301, lProJector unstable. *
9.5.46 | 3 | 420 | 20 | 29010t
" - 410 19K A
10.5.46 | 4 | 40O 1oL I : 300L0"
¥ 5 400 Qo i N
" ‘ 6 410 R |Projector unstable., | - " -
A | 450 oo ! -

With the exception of the last, 'all these rounds
were fired with a 50 ft. length of 3—inch rnpe as a
tails. At the request of H.M. Coastguard, the last
round was fitted with a 25 ft. tail, and functioned
satisfactorily. ’

DS 8z227/1 213
_ﬁ‘




P,P. 568 -(Contd.’)
3
_CONCLUSIONS

An informal discussion was held after the demonstration
on May 10th, between representatives of H.M. Coastguard and
OISR IBL S, The following points were made:—

(i) H.M. Coastguard were interested in the 3-inch
Viper motor, as a replacement for the present Boxer
rocket.

(ii) They would like a range of 450 yds. to 500 yds. if
this could be achieved Wl‘thout increasing the weight of
the motor.

(iii) They would prefer to dispense with, or at least
reduce to short length, the 3-inch rope tail, provided
this could be done without risk of llr'e breakage or
loss of accuracy.

(1v) L.P.B.S. stated that a slightly modified version -
of the 3~inch Viper motor was available, with increased
charge weight, giving 330 1lbs. thrust for 2 1/2 seconds,
"as against 300 1lbs. thrust for 2 1/2 seconds given by
the motors used in the trials. By reducing unnccessary
‘weight in the assembly, the total weight of the motor ;-
-might be reduced cwven below the present figure of

© 18 1lbs.

(v) L.P.B.S. would undertake to design a projector for
‘use with these motors, more stable and robust than that
used in the demonstration, but bearing in rnlnd the need
for portablllty

(vi) It was hoped. that a number of rocket motors, and a
new projector, would be available for o further trial
shortly. A range of 450 yds. to 500 ydo. was expected
using the new motors.

(vii) Trials should be arranged to investigate the
following points:-

éag Suitability of the new projector.

b) Optimum angle of elevation of the projector.
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(c) Possibility of reducing the length of the
3~inch rope tail.
(d) Regularity series with suggested final

assembly.
The appendix tabulates all the rockets flred in these
trials.
Remarks by This development is here placed on record,

the Panel but the decision (asked for in P.P.548) about

e whether the Panel are to be concerned in the
future developments of cordite rockets to be
used for signalling, line-carrying or other non-
lethal purposes, has not yet been given.

2 The Panel understands, from Ministry of
Supply Memorandun No.97, that the responsibility
for Cordite Rocket development lies with C.E.A.D.

) and for research with C.S.A.R., but that any new
equipment, before being approved for irtroduction
into the Services, must be "cleared for safety"
by the Ordnance Board.

3. The Panel will be glad .to be told when the
Equipment has been cleared for Service.

ACT TON  Forward to D.N.0O., D.G. of A, D. Arm., R.D.,
Sec. 0.B. and M. of Transport asking them to note
the Panel's remarks.

DNl sy CoSuPaDiBay CoLellolsy Colede Sl
D.D. I.Amm. for information.
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P.P.568 APPENDIX
Ballistics (L.P.B.) Note No.38
1=inch Iine Throwing Trials: Details of Rounds Fired

a [ 37 |Range | De- |
Date ‘Rd }Rocket Pr‘o:}ect.m'l Q.E. Itail Remarks | Wind
i}b_ ! 1‘ | (£e.)|Yds. lviat.ion ;
8.5.46' 1| c.H. V. 300201301 iu;o | 39R |Grounded 80 yds.) Slight,
: 1 | out, contirmued )|20°
| on line. );
" 2] C.N. v. 1Looon n;o' 615 | 5°R |High flight )i left
R SRS s VIR 399501(50* | 470 | BoL High flight )| rear
i |{iee ]
o l;: 3y, M.V. l55030';50' ih1o | 1oL [Flight slightly )!Fresh
| v - - high. )| 600
. | 5L3%. K% 130015150 | 370 19R |Bad tangle after) left
i | | | 100 yds. out. )‘rear
" l 6| C.N. M.V. 1309151 30! 550 19L  |Low flight )
¥ b 713w, M.V 1300151150t 390 30L  |{Good flight, )
J . f- ) Projector pulled)
! [ | over. )
SUEE 0 T e s e T ;
9.5.46/ 11 C.N. V. 3500' 30! ,600 | 139L |Good flight )
' ) Pulled into wind)|Strong
o g 2| C.N. V. 350401130t {540 16°L  {Good flight )
{ S {— b |Pulled Inte wind)
" 51 3mv. M.V, 29°101/50 [420 | 20R |Good flight )| 90°
L] 4! 3my, M.V, 1299107 {50 ‘|L10 J19R  (Cood flight )i lert
" S| No.6 M.V. -31;0151|3o' 1650 6oL ,Grounded before )
! . {burnt. )
Ll 6I No.6 M.V. 30158 30' 690 10°L ]Ground at burnt.)
! 7 7 Pulled into wind)
10.5.46] 1| C.N. M.V, 35020'{30!' | 540 6L |Good flight )
i 2N CE NNV 135920 130t {550 (0 Good flight )| Fresh
" 3| C.N.. M.V. 1350201 (304 [460 | 10°L |Pulled into wind)
n Li3mw., M.v. 300401 {50' {400 | 1°L |Good fljght )| 450
n 53"y, M.V. 30040t |50t | 500 0©  {Good flight )
" 6 3"y, M.V. 30040t |50t (410 | 99R |Projector leg ){lert
slipped during )| front.
E . . . PN . . . 0 odo o o rir'il‘g. 0 g )
" 71 No.6 M.V. 35Q0! {25! (415 4PR {Crounded still )
| turning. )
n 8 | No.6 M. V. LOO301t 251 1650 6OL  iGrounded burning)
; and rocket con- }
| tinued few yds. )
X 9 Boxer Boxer 250 - 350 (a) [Good flight )
{approx. 6 yds. right of )
flags. )
W 10 Boxer Boxer 250 - 380 (a) IGood rlight )
arox. 5 yds. right cf )
flags. )
"B M 3040t p5* 1450 | 00 Good flight )

(a) These rounds were almed slightly Into the wind, the angle belng estimated.
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Abbreviations. Rocket.

Projector.

Deviation.

DS 82227/1

Motor Rocket 5—-1nch. No.6 —
No. 6.

Motor Rocket Collc , Mark IILJ‘L.
Cialts

‘Motor Rocket, 3—inch, Viper -~

5"V
Standard Viper projector - V.
Modified Viper pro,jector - M V.
Right of line of fire - R.
Left of line of.fire ~ L.
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CONFIDENT IAL
No. P.P. 569 o
50 7o l+6
~ Former P.R's 355, h2h and 543

Rockets Signal 1-lb. and Target Practice. Ref. 64/1

I. Abolition of Wartime concessions.
II. Adhesive RD.1256 for gluing on the sockets

'D.N.0- to Sec. P.P. on. No.67l+8/46 (Ref. G.0409/43) dated
. 3e7e46

"1, Vith reference to P.P. Minute 355, Remarks by the Panel:
paragraphs 1, 3 and L4 are noted.

2. Paragraph 2. Drawings and specifications have already
been amended with regard to Italian Twine.

The reversion to tinned plate or copper for the sockets,
and to screwed wooden plugs is concurred in.

3. Paragraph 5. All 1-1b. Signal Rockets with sockets
secured by glued tape have either been withdrawn from Naval
Service or are being made surplus to Naval requirements.

With regard to sockets secured by tape on Rockets
Target Practice 1-1b., since no failures have been reported
attributable to this cause, and as these rockets are not
used operationally, it has been decided that repainting is
not worth the work involved, particularly in view of the
shortage of labour in Armament Depots.

A, I.C.I. Rocket composition has been dis—continued
(P.P. 424 refers).

Remarks by Except for the trying out of adhesive

the Panel RD.1256 to replace the adhesive at present
specified for gluing on the sockets of paper
rockets (P.P.467), no further climatic or other
trials are outstanding, and none are considered
necessary by the Panel.
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Forward to D.N.O. to note the Panel's
remarks.

DiGe of Kiy DadoauBeDs ; DoH0(T1])., 05, kil

D
CuBokiD.; CuX B0y €. Toks
A.M.R., M.L.0.(N.2Z.), 0.C
information. ;
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'CONFIDENTIAL

No. P.P. 570

30, 7.16_
Former P.P. 326

Float Smoke and Flame Surface Mk.1
... . (Homing Aircraft) Ref. 154/1)

S S

D.N.O. to Sec. P.P. on No. 9142/
dated 19.6.46 (G.014611/LL)

"With reference to your minute No.154/1 dated L.lL.Lb
and para. 4 of action to P.P.326, the Naval Airstaff have
now withdrasm the requirement for the Float, Smoke and
Flame, Surface No.1, for homing aircraft to carriers by
night.

2, No further work on the development of this store is
therefore required, and arrangements are being made for the
disposal of the filled floats already held, also of the
empty bodies which were being retained against possible
requirements for filling as Smoke and Flame Floats."

C.S.A.R. to Sec. P.P. on XC(4)0021/1/5 dated 2.5.45

Five floats of type A and five of type B were received
on 16,4.45. The stores were functioned and the following
figures were obtained for the time/intensity measurements.
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2
Tzee A
| (1) w2 . ((3) | {a) ) i5)
i Time GBS | GBS 6iBe | OB | Gilia
: J
i 0 - - | . - -
; 30 secs, | 1300 | 2000 | 2500 | 2500 | 2000
1 min. 00 secs. | 1000 | 1800 , 1600 3 1600 | 1700
L A T 1200 | 1100 | 1500 | 1600 | 1600
2 » o0 " 1200 | 800 | 1400 | 1600 | 1100
2 " 30 " 1100 600 | 1900 l 1600 | 1300
3 m 00 " 1100 700 | 1500 | 1600 | 1400
3 nm 39 m 1100 600 | 2000 | 1500 | 1600
4 * o ™ 1100 700 | 2100 | 1700 | 1800
L, " 30 1100 600 | 2300 | 1800 | 2600
5 ® Qo0 " 1100 500 | 2000 | 1500 | 2200
‘ 5 m™ 30 ® 1100 500 | 1900 | 2000 | 2600
6 " 00 " 700 | 200 100 500 | 1400
6 " 15 n 300 = - 200 600
i 6 " 50 W 100 - ] o b %

The brass sealing disc of (1) failed to rupture and

the flame was emitted vertically from the striker hole:

all the other floats which functioned (Types A and B) the

sealing disc ruptured correctly.

DS 82227/4
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5
Type B
S - t —+ t
l . (1) (@ | (3) | | (9
Time . e fcp |0 lop, | 6P
i
O secs. - - - - -
30 500 | 500 | 400 | 500 |
{ min. 00 " 700 | 600 | 800 | w00 | §
4 n 39 50 | 600 | 700°| 500 |- E
2 n 0o m 750 | 600 | 800 | 700 | &
2 w39 om 700 | 700 | 700 | 700 |
3 n o9 M 700 | 700 | 800 | 800 _
5 ome 3gl- W 700 | 900 | 800 | 700 rg
L 00 " 700 | 900 | 700 | 700 | P
TR R ol 800 | 00| 300 | 900 | &
5 00 n - 10O = - 100 -
5 30 n 100 A i o

The striker mechanism of No. (5) failed to fire the
cap. In their time of burning regularity of burning and
brightness the Type B floats appear to be inferior to the
Type A floats.

C.E.A.D. t6 Sec. P.P. Ref..154/1 dated 18,5.46

Herewith wrtract from Messrs. Albright and Wilson's
letter:

"The two types of floats were called "Type A" and
"Pype B", the former being the one which gives the
greater candle power.

Type A contained straightforward composition

SR 414 and weight of filling was 322 grams (as the
mean of five candles).
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Type B contained:—

Magnesium - - 3/L4~1b.

Calcium Silicide 1/L4=1b.
 Manganese dioxide " 3.1/2-1lbs.

Amorphsus Phosphorus 9.1/2-1bs.

Limbux Hydrated Lime - 10-1bs.

We have no record of the exact weight of filling for
Type B but it will be, we believe, rather smaller than the
weight in Type A because of the lower packing density of
Limbux. All the materials used in filling Type B were as
specified in mixture SR 414, e.g. the magnesiun was Grade V,
I believe, and acaroid coated."

Remarks by C.S.A.R. states that the "Luminous
5 the Panel efficiencies" of these two fillings are as
B " follows:— :

Type A 1562 ) Candle secs.
Type B 612 ) per gramme

2. The Panel note that no further work is
required on this Store. They understand that
a nunber of enpty floats remain, but that these
are not wanted by any Department for trials in
connection with any other project.

Action Forward to D.N.O., D.Arm.R.D., C.E.A.D., |
S CuSedaBiay CiTiNGv; DihsBey DulaColas Buliliig
C.N.R., D.0.F./F., Messrs. Albright and Wilson
for information.
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' CONFIDENTIAL
No. P.P. 571 P
30.7:46

Photometry. Measurement 6f Atmospheric
Transmission of Light (Ref. 1/1)

ZExtract from a report on a visit to the U.S. and Canada
QC}_‘EQbeI‘ ~ November 1945. By J. C. Cackett
(Ref. Armement R. — H.D. - B)

Paragraph 8. Measurement of Atmospheric Transmission
_Guring Static Trials

The problem of obtaining an accurate measure of
atmospheric transmission during static trials such as at
Margam were discussed.

The suggestion was made to use a MacBeth Illuminometer
in conjunction with a long focus 'léns in front of +the
obJjective aperture.

The lens would be focussed on a 5 feet square, matt
white; test screen placed at the bomb site. A focal length
of 20 inches would be necessary to obtain an image of the
screen on the central aperture of the illuminometer which is
only O.1 inches in diameter. The brightness of the screen
would then be measured ‘at two distances and the transmission
calculated.

This method has the advantage over that of using two PE
cells to record the flash at two distances because there is
no light reflected by the sand to interfere with its
accuracy. '

D.R.A.E. to Sec. P.P. on Air. Ph.126/12/CJ‘D/110 dated 20.3.46

"Measurement of Atmospheric Transmission
during Flash Trials

With reference to your query dated 23rd January this was
discussed at the last meeting of the Night Photography Sub-
Committee A.P.R.C. The sub—committee is of the opinion that
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two methods may suffice, both of which are under trial by
COS’A.R. i .

(a) The use of existing data to estimate atmospheric
transmission from the visibility of a stardard target
at a standard distance, as determined by workers of
Sub-Committee G. of the Ministry of Home Security.

(b) The use of photocells at different distances from
the flash, the true value to be estimated from the
differences between the two readings. This latter
method will be preferable if sufficient differentiation
is obtained between the two signals. This remains to
be demonstrated with the multichannel recorder.

2. The Sub—-committee are awzre of the necessity for using
both an attenuating correction factor and a colour
correction factor, and that accurate determination of these
factors under all reasonable atmospheric conditions would
probably extend, although not considerably, the number of
working days at Margsm.

3 The method suggested at N.R.C. of using a telephoto—
meter on a special target, has been applied in comparison to
the use of the G.E.C. nephelometer in measurements of
vertical atmospheric transmission from balloons and is
reported in various papers of the Sub-Committee G referred
to above.

L. In the opinion of the sub—-committee, however, losses .
due to scatter will be negligible compared with those due to
absorption, and absorption can be determined precisely on the
spot by the use of the G.E.C. nephelometer, a compact and
convenient apparatus to use. C.S.A.R. will contact

Mr. Waldram at Wembley Labs. to discuss this further.

S5e Should no success, due to lack of accurate discrimina-
tion or reflection, attend the present C.S.A.R. tests at
Tondu on the twin photocell method, then this method or the
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telephotometer ought to be attempted. It is not antici-

pated that great difficulties would be encountered with- a-
telephotometer although the screen would have to be placed
out of range of possible damage at the bomb site."

C.S.A.R. to Sec. P.P. on X.118/21/2 dated 5.6.46

‘™Miith reference to D.R.A.E's. minute of 20th March, the
two methods for measuring atmospheric transmission described
at (a) and (b) have been tried at largam.

Method (a) can only yield qualitative results since there
are insufficient objects on this range which can be used as
standard targets.

Method (b) which uses the flash as the source of light, gave
differences of the order of 2 or 3 per cent of the quantities
measured but since they were of the same arder as . the errors
in measurement they could not be relied upon.

2. The measurement of atmospheric transmission was
discussed with representatives of G.E.C. who suggested that
probably the most reliable method would be to measure the -
candle power of a standard lamp.in a reflector unit set up
at a known distence in the direction of. the. flash. The
illumination would be measured by means of a barrier layer
cell optically screened from daylight. A suitable
reflector unit is being obtained for trial of this method.

3. The measurement of transmission during dropping trials
is much more difficult. The method used by N.R.C. Ottawa
was to fire a sashalite flash in-an integrating sphere in

the aircraft. The densities of two photographs of this
flash, one taken with a camera in the aircraft and the

other with a camera on the ground, were compared. G.B.C.
considered that the accuracy was not greater than + 20 per
cent, - Another method suggested was to measure the bright-
ness of an oblique searchlight beam at various heights and
from these measurements to determine the scattering due to the
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This was admittédly a difficult procedure,

the theory of which would need to be worked out in detail.

Remarks by
the Panel

ACTION

DS 82227/

The Panel awaits the results of C.S.A.R's
experiments with the standard lamp and reflector
unit. )

2. They note the difficulty in measurement of
atmospheric transmission, especially in Air
Trials, and consider that, in the circumstances,
the only practicable method will be to confine
trials to occasions on which the atmosphere is
relatively clear.

‘Forward to D.N.O., D.G. of A., D.Am.R.D.,
Sec. Photoflash Panel (12 copies) U.S. Naval
and Military Attaches, 0.C.0., India, B.S.O.
Washington, N.R.C. Canada, A.M.R., D.D. Photos
(AdM.) R.A.E. Photos, R.D. Photos, (M.0.S.),
C.S5.A.R., C.E.A.D, for information.
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RESTRICTED
Noe PePo 572
A
Former P.P. 519

Rustproofing the Tubes of "Roman Candle" type stores

Ref: L48/2

_C.E.A.D._to Sec. P.P. on 4/p/3/1 dated 25.1.46 with reference
to Sec. P.P's. minutc dated 21.12.45 in P.P.519

" "It is pointed out that ouyr minute dated 17.10.45 covers
the inclusion of the copal varnished centre tubes of the
Signal Distress 2 Star Red, and it is assumed that your
remarks refer to the 5 Star Signal. The 5-Star Signal was
not included at the issuing of the order, due to the use of
welded tube, with its rust ‘formation at the weld, as
discussed in our minute dated 29.8.45 to A.D.F.F./D/Pyros,
referred to in P.P.519. -

‘We now understand -from E.P.0., that solid drawn tube can
be supplied and we have therefore issued instructions to
cover the additional 4O signals with copal varnished centre
tubes.

The 5 Star Signals are being filled as Signals, Distress
5 Star, Red and not as Signals, Emergency, 5 Star White."

'Sece PePs to C.C.I. dated 7.2.46. Ref: LB/2

"The Panel asks for your remarks on C.E.A.D's. views of
the unsuitability of Copal Varnish for protecting welded
steel tubes.

This matter will be further considered by the Panel when

C.S.A.R's. answer to your minute S.3244/2 dated 26.1.46 is
available."
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C.C.I. to Sec. P.P. on S.}Z?L/?Idated 13.2. 46

"It is agreed that the painting or varnishing of welded |
surfaces is always liable to give rise to trouble if pre-
cautions are not taken to ensure removal of residual welding
fluxes or oxidation products prior to the application of
paint or varnish. - This is not, however, a problan peculiar
to the application of copal varn:i.sh, and it is equally
important to ensure that welded surfaces are thoroughly
clean prior to the application of a paint such as Anodite.

It is probably true to state that corrosion due to
application of a paint or varnish over a dirty weld would
become apparent much quicker when using ¢opal varnish than
when Anodite paint is employed. This however can be
attributed:—

(a2) To the clear varnish film which permits ready

observation of corrosion products forming under the

f£ilm, as against a red—oxide coloured paint which
does not contrast markedly with rust which will
eventually penetrate the film.

'(b) The fact that the copal varnish film is probably
slightly thinner than the paint film.

.Experience has however shown that copal varnish can be
sa‘tlsfactorlly applied to a clean welded steel surface, and
that the film so applled will afford good protection to the
underlying metal.

C.E<A.D. to Sec. P.P. on P.3/1 dated 1L.2.46

"It is hoped that when C.C.I. comments on the Copal
varnishing of the central tubes, the f'ollow:l.ng will be taken
into account:—~

(1) The central tube is used on Signals, 10 Stars with
a 1ength of 20 inches. - .
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(2) One end is closed with a cap or disc brazed in
position.

(3) Internal cleaning of the tube for removal of rust
would be troublesome and for this reason was not
attempted in the wartime production. Further,
increased inspection would have had to be carried out
to conflrm clean 1nter10r of tube."

Sec. P.P. to C.E.A.D. dated 21.2.46

With reference to C.C.I's. S.3274/2 dated 13.2.46
copy attached, the Panel asks that information about
the suitability or otherwise of Copal Varnish for pro—
tecting welded tubes shall be obtained by including, in
the trials ,you have already arranged, 5 star or
10 star Slgnals with welded central tubes using Copal
Varnish.

C.C.I. to Sec. P.P. on S.327,/2 dated 7.5.46

With reference to Pyrotechnic Panel Minute No. P.P.
519 dated 8.1.46, will you please note that comparative
laboratory tests have now been carried out on samples
of Copal Varnish, Anodite Paint, and Akard Lacquer, and
the question has been discussed in detail with C.S.A.R.

] The following report on the Joint findings of
C.S.A.R. and C.C.I. 1is submitted.

(2) Time and Temperature required for stoving

(i) Akard Lacquer — 30 minutes at 3000F.

(ii) Anodite Paint - 45 minutes at 300°F.

(iii) Copal Varnish -~ Time would probably be
in excess of 60 minutes at 3000F. but less
than 120 minutes. The most suitable time
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would neéd to be established
under production conditions.

(v) Physical and Chemical Properties of the Stoved
Films

(i) Akard Iacquer - A hard but slightly brittle
fiLn of good durability. o

(ii) Anodite Paint — Markedly inferior as regards
durability and not acceptable to C.S.A.R. due to
the presence of pigments which might sensitise the
fillings.

(1ii) Copal Varnish — A tough non-brittle film of
© 7 good durability.

(¢) Conclusioa

Anodite Paint is not acceptable to €.3.A.R. for
the reasons stated above, and as it is a proprietary
article supplies could not in any case be adequately
controlled at the inspection stage. ¢

There is every reason to suppose that either
Akard Lacquer or Copal Varnish would be satisfactory
for the purpose intended. Akard Lacquer has the
advantage of a shorter stoving time but is probably
more sensitive to stoving conditions and might become °
somewhat brittle if over stoved.  Copal Varnish on the
other hand will take longer to stove but once stoved.is
probably less sensitive to over stoving.

The Copal Varnish:coating is apprec¢iably thicker
than that given by Akard Lacquer (approximately 0.0007"
against 0.0002") and might be expected to give better
long term durability. ' ' 5
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Provided stoving times between 60 minutes and
120 mdnutes are not impracticable from a production point of
view the use of Copal Varnish is recommended. 1In the event
of shorter drying times being necessary the use of a Service
substitute for Akard Lacquer is agreed but in such an event
it ‘will be. necessary to draw up a specification to enable
the gquality of supplies to be comtrolled. In this
comection "Furophene" synthetic resin stoving varnish,
dealt with in A.R.D. Explosives Report 115/43, would provide
an effective non—proprietary alternative to Akard.
Furophene is satisfactorily stoved in 30 minutes at 350°F.
The stoved film is at least equal to those of snalagous
proprietary varnishes in respect of general protective
efficacy." - ' '

Sec. P.P. to C.E.A.D. on Ref. 48/2 dated 13.5.46

"{,. .C.C.I's. attached S.3274/2 dated 7.5.46 is referred for
your:remarks, before a P.P. Minute is drafted.

2.. C.S.A.R's. objections to Anodite seems to rule out the
future use of this paint for this purpose although we hszve
no evidence that its use during the war in 5 Star Signals
has caused any danger.

3.. The climatic trial arrsnged by C.E.A.D., in P.P.519 may
enable C.S,A.R. to confirm his objection to Anodite by
critical examination of some of the fillings.

4.. It seems clear to recommend the use of Copal Varnish,
stoved for 60 ~ 120 minutes, for normal production with a
"production permit" in war time for the use of Akard Lacquer
or- "Furophene" wvarnish.

Sec. P.P. to C.S.A.R. dated 28.5.46

 ™yith reference to C.C.I's. 5,327L/2 dated 7.5.46 (copy
sent to you 13.5.46), item 16 of 73rd P.P. Meeting. The
Panél enquires whether the lacquers "Akard" and "Furophene"
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could be used effectively without stoving and, if so, what
times of drying would be needed." i

C.S.A.R. to Sec. P.P. on X(7)226/2/6 dated 31.5.46

"Neither Akard nor Furophene will harden without
stoving in any reasoneble time."

Remarks by
the Panel

Action

DS 82227/1

The Panel notes that both Akard and
"Furophene" lacquers must be stoved and, there-—
fore, they see little advantage in the use of
such articles instead of Copal Varnish.

2. The Panel RECOMMENDS C.S.A.R's. climatic
storage test as arranged by C.E.A.D. in P.P.519
should be extended to cover a total period of
twelve months.

3. Pending the completion of these trials by
C.S.A.R. and C.E.A.D. The Panel RECOMMENDS
that the Specification should be amended at once
to call for Copal Varnishing, stoved, or

"Furophene" lacquering, stoved.

Forward-to D.N.O., D.G. of A., D.Arm.R.D.
and Co So'AoRo

2.  Ask D.N.O., D.G. of A., DeArm.R.D. to note
the Panel!s remarks and recommendation in
paragraph 3.

R C.S.A.R. to note Panel's recommendation in
paragraph 2.

Forward to C.E.A.D., C.I.N.O., C.C.I.,
C.I.A., D.D.I.Arms, D.O.F./F. for information.
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CONFLDENTIAL

No. P.P.
30, .46
' Former P.P's 489 and 537 (Ref. 150/2 and 23/2)

Cartridges Signal 1.1/2 inch, Aluminium Cases
; Rough usage in tropical packing

C.S.A.R. to I.N.O.A7. Ref: X.C(4) 0008/4/31 (29898/2)
dated 26,4.46

Miill you please proceed with the rough usage trials of
"the 1.1/2 inch signal certridges with aluminiun cases as out-
lined in this Department's XC(4)0008/1/31 dated 14/3/L6.
Althoughll the aluminiun cartridge cases are not of the type
which is now being developed, these cases

{a) are not fitted with paper liners and have a wall
thickness approximately the same as that being adopted
for the new type, and

(b) are closed by the method which it-is proposed to
suggest for the new type of case.

The résults of these trials, in which C.E.A.D. is also
interested, will therefore be of great assistance in the
development of the new type of, case."

I.N.0. /. to C.S.A.R. dated 25.6.46

"A Rough Usage trial was. carried out at Woolwich on
19th June, 1946, on one box containing six tin cylinders
each containing Cartridges Signal 1.1/2 inch Aluniniun Cases.

Eight hours modified Jolt caused two tins to leak
slightly at the bottom seam.

Rolling end for end through two revolutions on.concrete
caused no further damage.

Cycle 1

Each cycle consists of six drops one on cach side and
end from 18" on concrete. Mo damage.
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Cycle 2
Drops from 2'. No damage.

Cycle 3 -
‘Drops from 3'. No damage.

Cycle &4
Drops from 4' 6". One split, extending along front of

box one split slong rear of box.
On testing in hot water no further leaks had developed.
Conclusion

The box and cylinders withstood the rough usage trial
in a satisfactory mammer and can be recommended for Naval
use.

Remarks by The designs of this package are as follows:-
the Panel
Cylinder No.L71 to Designs
D7/L/548/G/16L and D1/L/5.9/P/16k,
holding 7 cartridges. Six of
these cylinders packed in Box B555
Mark I. Design A.I.D.Arm.295.

2. The Panel notes that this tropical package
has successfully withstood rough usage.

Ste For Naval Service, the replacement of the
outer wooden package by a steel package, which
is advocated by the mission to Far Eastern
Armament Depots, reported in 0.B. Proc. 33664,
is not considered to be an urgent requirement
for purely Naval purposes, but would presumably
be acceptable by the Navy if and when the change
is made for R.A.F. supply.
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Action Forward to D.N.O., D.G. of A., D.Arm.R.D.,
AN N G IS ARG e N[O, s (G T A S DD ST

Arm., Sec. 0.B., 0.C.0. India, P.P.C.0., D.P.S.,
B, Ml 0k (NoZ. )5 Dall, G/Buy Bo29, B.M.Su;
Ottawa, B.3.0..Washington, for information.
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CONFIDENTTAL

No. P.P. 57 °
13.8.46 This minute con-
Former P.P. 293 tains confiden-

394, 481, 534 and 565  tial matter of
' ' Americean origin.

American Pyrotechnics for Distress
Signalling.  (Ref. 101/6)

D.Arm.R.D. to Sec. P.P. on S.B.5369 undated.

The following summary of the American developments in
pyrotechnics for use as distress signals in air/sea rescue
operations which have been brought to our notice is forwarded
for the information of the Panel in present discussions on
allied subjects:—

The Signal, Aircraft, Red Star, Parachute, M.11 was
standardised in U.S. Ordnance Committee Minute 17617,
and used for this purpose by the U.S.A.A.F. it ds
designed for firing from a 1.1/2 in. pistol (e.g. the
Pistol Pyrotechnic AN. M8) and projects a red star, sus—
pended on a parachute and burning about 30 seconds, to
a height of about 150 ft. Particulars are given in
U.S. Army Specification No. 50~55~4C and U.S. Ordnence
Dept. Drawing No. 78-0-10. The signal was declared
obsoiete by U.S. Ordnance Committee Mimnutes 29895 and

30053.

The Signal D:Lstress One Inch Single Star Red,
M.73 ~ Sec. P.P. Minute 534 — was standardised by U.S.
0.C. Minute 26407. It was designed for firing from
1 inch signal pistols such as the British Pistol Signal
1 inch No.2 Mk.V as used in aircraft dinghies. A
Projector Pyrotechnic, M.10 was designed for use with
this cartridge, but only a few samples were made (U.S.
0.C. Minutes 23990, 25050 and 28688 refer). . The Signal
was declared obsolete by U.S. 0.C. Minutes 29893 and

30053
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- The Signal D:Lstress 2 Star Red AN={75 - Sec. P.P.
Minute 411 - was standardised by U.S. 0.C. Minutes
26895 and 28732 and remains in service use up tu the
present. The stars are required to reach 100 -

250 ft. and the intensity is stated to be 13,380 C.P.
compared with 9,000 C.P. for the British 2 star signal,
as determined by Picatinny Arsenal.

U.S. 0.C. Minute 26599 records the initiation of
development of :~

Signal, Smoke, self-contained T.60
Slgnal Red Star, self-contained T.61

The T.60 was meant to project "coloured streaming smoke"
at leaSt 100 ft. but from U.S. 0.C. Minute 26997 it appears
that the requirement for these items was withdrawn and the
development Was ‘cancelled.

The Slgld_DEﬁ_rgss Smoke Hand AN-) koI Mod.1. was
standardised by U.S. 0.C. Minute 28021. It is shown in
Bureau of Ordnance Drawing No. 398760, is 3.7/8 in. long by
1.5/8 in. diemeter and weighs 4.3/4 ozs, It consists of a
tinplate cylinder with a seallng_ patch sqld,ered on one end.
A "pull matech" friction igniter is housed in this end, with
the operating wire secured to the patch so that when the
latter is pulled off, the igniter is fired. The smoke com-
p051t10n is loaded into an inner tlnpla’ce container by a
screw filling operation, an axial cavity being formed to
receive the igniter and the quickmatch priming, and to
facilitate the exit of the orange smoke.

The charge of smoke composition weighs about 4O gms.
and burns for about 20 seconds; the smoke is claimed to be
visible for 8.3 miles from aircraft and 12 miles from
surface craft, dovm sun. These signals, as supplied by
Aerial Products. Inc., Merrick, N.Y., were demonstrated at
Porton in September 1945 and found to emit a fairly dense
stream of orange smoke for 20 seconds. They were tested by
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R.A.E., and found to withstand low temperature, and low
pressure followed by submersion: but adoption by the R.A.F.
could not be considered owing to the termination of Lend-
Iease.

. The Signal, Distress Day and Night, Mk.13. Mod.O has
now been adopted by the U.S. Naval Services, to replace
Very cartridges and the Signal Distress Hand Smoke Mk.I.
Mod.1 in distress kits for aircraft and surface vessel life-
boats, rafts and floater nets.

This store is about 5 inches long x 1.5/8" diameter and
weighs approximately 7 ozs. At one end is a smoke generator
similar to that in the Hand Distress Smoke Signal, burning
18 + 3 seconds while at the other end is a second pull-
match, which ignites a flare giving reddish-white light, of
20,000 candle power for 23 seconds.

This signal is now marketed by Aerial Products Inc. as
the "Daynite" distress signal.

The results of wvisibility triels of various distress
signals at the U.S. Naval Air Station, San Juan, are
sumarised in the attached extract from an article in the
U.S. Naval Aviation Confidential Bulletln for August 1945.
(See Appendlx)

The U.S.A.A. F. have now stated a requlrement for a
Minute 30134. ‘This is reguired to operate similarly to the
Signal Distress 2 star Red and to be approximately 5 ins.
long. It is to project one or.more red stars, visible in
clear weather at night from a slant range of 30 miles, and
emitting a dense smoke trail if possible, to a height of
200 ft. The, total burning time is to be 30 seconds, and
orange red smoke, with volume as great as or greater than
that produced by the Signal Distress Hand Smoke Mk.I. Mod.1
is to be discharged from the signal. container except when
stars are being expelled.
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The Comings smoke generator referred to in P.P.565
(q.v.) was developed by the N.D.R.C. Munitions Development
Laboratory at the University of Illinois and is described in
0.S.R.D. Report No. 6375 as the Floating Distress Signal
(DS—=4). The total weight is 12 1lbs. The hot gases from
the burning fuel pass through a venturi into which the dye-
stuff mixture (50’-’7 Calco 0il Orange Y—~293 and 50%
d.lphenylamme) is forced through a small hole. The
necessary pressurc-in the dye chember is obtained by a small
hole which communicates with the fuel chamber above the
level of the molten dye mixturec.

Note:— BSuccessful trials of an earlier paftern of
generator were made with other dyestuffs also:— Calco 0il
Green CG, du Pont 0il Orange and du Pont 0il Yellow N.

So far as is known, this generator has not yet been
adopted for service.

During the War, a store based on the Marker Marine Mk.2
was made experimentally (Marker Marine T.2) in the U.S.A.
(see P.P.39L) but was not entirely successful: recently the
development of a Marker -‘Air/Sea Rescue, Red, T3, has been
initiated (U.S. 0.C. Minute 30121). This is required to be
provwided with a delay mechanism variable up to 12 hours, #nd.
to emit flame and red—orange smoke for not less than 3 hours.
The visibility is to be not less than 10--15 mlles by day or
nlght :

The Amerlcan ¢ Marker for life jackets (Specification
AN.S.10 Sea \/Iarkeryycom:alns 3.,1/2 ozs. of uranine dyestuf‘f
(sec Note by the Panel in P.P.293).

Fluorescein (uranine) was. used in a cartridge designed
by the Kilgore Manufacturing Co. for use with M.10 hand
projector, which were tested by the Inyokern Naval Station
(Report TED.No. PTR 2533 refers). Since they weighed 1 oz.
each, but contained only 1/4 oz. of uranine, they compared
unfavourably with the standard marker, and were not adopted.
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A Plane Crash Position Marker was developed by the
General Printing Ink Co. of New York. (0.S.R.D. Report
4571 refers). It was found that a mark visible at 8. miles
‘fram 10,000 ft. could be maintained by the liberation at the
surface of 0.3 to O.4 lbs. of uranine per hour. This was
achieved by means of blocks of uranine, coupressed with
water and a binding agent such as polyvinyl alcohol, and
housed in a float which was to be released mechanically from
the aircraft when a sea—switch closes an electric circuit
including an igniter fitted in a gunpowder charge.

It is not known whether this device was adopted for
service."

Aircraft Crash Marker Buoy

By June, 1945, this buoy had been developed. It was
tubular in shape, 27" long x 2 1/2" diameter and contained a
battery-lit electric light, visible for 2-5 miles at night
and burning for 20 hours, and a fluorescein block which pro-
duced a green "slick" for 15 hours. This device was
carried externally and released automatically when the
aircraft submerged to a given depth, but remained moored to
the fuselage 'by 600 feet of 75 1lb. nylon cord.

Remarks by The American practice differs from our own
the Panel in two important respects:-—

‘(2) More reliance is placed on devices
which reflect light (coloured smoke,
fluorescein) by the U.S. than the British.
This is no doubt due to the brilliant
sunlight prevailing by day over the Far
Eastern theatre of operations.

(v) The U.S. Navy do not consider it
essential to project a signal light into
the e2ir, and use a hand=held flare by night.
If 125 f't. cutters or larger vessels are
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Remarks by always available for searchlng, the visibility

‘the he Panel

(Contad.)

Action
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of such flares may sufficc, as indicated by the
trials in the Appendix; but in a seaway, a pro-
jected star is more likcly to be scen from the
motor launches- used by the R.A.F. air/sea rescue
service. The U.S.A.A.F. seem to hold the samc
view, and in this connection it is of intcrest

: that the ILuftwaffe introduced a two-star distress

signal (Seenotslgnalpatrone") in 1944, although
both signal cartridges (cf. Q.B. Proc. 3951) and
a hand-held flare ("Notsignalfackel") were in
use previously.

2. The Panel would likc to be informed in due
course of the progress of development of the
T.63 signal and the T3 marine marker.

3. They RECOMMEND that the principle of the
Plane Crash Position Marker be investigated as a
possible altcrnative to the long—burning coloured
smoke floats at present under discussion, bearing
in mind, however, that such markers may not be
sufficiently visible in a rough sca.

Forward to D.Arm.R.D., to note the Panel's
Remarks and Recommendations.

CIE e G T Dl 0 D00 (L) DsOURS;

D.D. Rescue, Sigs.5, Se2c. 0.B., C.S.C.D.E.S.
Porton, U.S. Military and Naval Attachés, B.S.0.
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BExtracts from: U.S. Naval Aviation
Confidential Bulletin, August 1945

Tests conducted on visual range of Emergency Slgnalllng
Equipment .for Air—-Sca Rescue

The Buréau of Aeronaﬁtics carried out tests extending
over 60_days at N.A.S. San Juan, using e P.B.M. for air
search and a 125 ft. coastguard cutter for surface search.

. "In the up sun_areas.(150° sector) the veiling bright-
ness of.the haze is,three times that of the down—-sun haze
with the resylt that land, sca and objects on the sca lose
their distinctive colour.. This means that small. objects
are lost in a confused pattern of glaring light and shadow.
In the down—sun areas the sea is much darker, there is no
glare, the haze is more transparent and white caps are
highly visible. As a result, all coloured objects show
colour brightness centrast to their backgrounds. It should
be, noted however that the San Juan tests were conducted in
moderate seas; 1in a flat calm it is possible that raft
silhouettes may be visible at greater ranges up sun than
those indicated in the tests."

. "The sighting ranges obtaiied in these tests are given
in the following tables:—-

- SIGHTING RANGES IN NAUTICAL MILES

-ob— DAY CLEAR

- Equipment Item served Dowvn— Cross- Up- Over- Night
. . from sun sun  sun -.cast
1, JYellow Life Rafts Air 1.9 illest L S o g - OFM
(Mark I,-II, IV, Sea 2512 1.9 1.2 1 . 53L
R 78 PR : :
2, AR-10 (Black Rubber Air 3.9 3.3 3.7 - -
Boat). Sea - - - - -
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ob-= . DAY CLEAR
Equipment Item served Down—- Cross— Up— Over— Night
from sun sun sun cast
3« Iearned Mirror Air 6.3 7.0 L.8 - -
Sea L.k L5 L.0 - -
4. Dye-darker Life Air Tiale) e el 2.2 = -
. Jacket Packet # Sea. 2.8 1.7 1.0 - -
5. Orange Smoke Air Be3: - 7ok 7al. 647 -
Seca 12.0 9.0 10.0 - -
6. White Smoke Air 16.8 11.5 12,0 .- -
Sea 15.0 12.0 13.0 - -
7. Red Fluorescent . Adr 3.1 3.6 1.5 - -
Paulin Sea 3.6 . 3.8 2.0 - -
8. Pararaft Yellow AGhY 52 G B8 - -
Paulin Sea - - - - -
9. Depth Charge Air Le7 Lok 3L - -
Marker (Day) Sea - - - - -
10, . Depth Charge Marker Air = - - -  19.0.
(Night) Sea - - - - A
11. Mark V Float Light Air = — = = 20.0
; Sea - - - - -
12. Mark VI Float Light Air = - - - 19,0
Sea - - - - 5.6
13. Electric Float Air = = = - 125
Lantern Sea = = - - 2T
14 Two-Cell Flashlight Air = - - - 2.4
Sea - - = - 11.0
15. Life Jacket Light  Air - = = - (@ric
Sea - - - - -
16+ Balloons (2 ft, = - Air Tods & 450 A -
diam., red and Sea 2.0 . 1.9 1.3 - -
orange) ##
17. . M=75 (2.stars) Air - - - - 32,0
. - . . Sea - - - - 21.0
18. Very Light (Red) Air - - - - 17.5
: : r Sea - - - - 2140
19 Reflector Buttons Air - - - - 0
(Mirror) Sea - - - - +58L
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9
, | S ob-. DAY CLEAR -
Equipment Item served Down— Cross— Up— Over— Night
from sun sun sun cast
20, Scotchlite Qar Air - - - - 0
Sea - - - - « 35L
~21.. Scotchlite Paulin.  Air - - - - 0

Sea = = = - 1.55L

M - Full lMoon's Path.
SL - Searchlight.
* - Good up—sun target.
*% — A fine cross—sun signal. Good 3600 in high sun.
**% -~ Failed to pick up at 1,000 ft. circling raft for
one—half hour. No surface tests made.
# = No aid from surface in calm sea or up—sun.
## = Does not help raft sighting from air. Big help
to man in "iHae West'.

. "General Conclusions:-

"3, Sige of very small targets apparently does not
affect range in the direct proportion experienced in the
laboratory. Ranges on the life-jacket dye marker
packet were in proportion to-intensity rather than dis-
persal area while ranges on smoke depended on density
rather than expanding volwume.

"7. Night Signals are more effective than day
Sigl&ls- ®

"3, In a night search from the air for rafts with-
out signals, discovery is purely a matter of chance.
They were not seen in repeated attempts searching the
full moon's path from 500 ft. altitude. Day and night
search for a man in a Mae West without signals is almost
hopeless. : '
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"3, The best search altitudes are 500 ft. for day
and 1,000 £t. for night.

"12, Binoculars give best results from surface
vessels but are not as yet 'reliable from the air.
= "™3. Training is necessary, not only for look—outs,
but' for operators of the signalling equipment as well.

"14. The present signalling equipment is excellent,
and some visual signals may be expected to reach the
airplane or surface vessel zs far as the person
operating the equlpment can see the searching craft or
their 1ights.'

"Results of Equlpment Tests:—
"Life Rafts

2. Orange is a better colour than yellow in clear
daylight in a white capped sea. Although a bright
yellow reflects in the order of 556k of incident light
and a bright red approximately 18% to 20%, yellow is
easily confused with white caps while red or orange are
extremely conspicuous. Yellow, however is better in
overcast, twilight and under searchlight and is the
best colour in calm seas. Orange makes a good
compromise. i

"Dye Marker. The dye marker bag was trailed behind
the drifting raft to form a long green line which made
an excellent visual target. .

" (1) the intensity of the dye is more important
than the size of the dispersal area.

(2) since the life-jacket dye-marker packet is
exhausted in a No.4 sea in 20 to 30 minutes, and
ceases to be a good target after one hour, it is
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preferable to conserve this signal until a rescue
craft is knowh to be in the vicinity and then to
disperse the dye as quickly as possible. |

"Smoke Signals. Smoke signals have the advantage over
all daylight signals in that they are effective in all
bearings relative to the sun and also during overcast.
Of the smoke signals tested, the orange smoke hand-
held signal was the best. It went dinto action fast
and immediately became a most conspicuous visual
target, lasting from 1.1/2 to 3 minutes depending on
the wind. When used with the dye marker, there is a
high probability of pick—up as far as 10 miles.

"Distress Signal Mk.13. This item, which consists of
orange smoke. by day and red flare by night, was
received too late for complete tests. From limited
tests it is considered excellent for both day and
night. ™

"Land Survivor signalling. A separate test was con-
ducted on the beach where the tropical foliage was
similar to that of operational areas in the Pacific.

"Dye Marker in Surf. The life jacket dye marker is
not very effective in signalling from shore as it is
practically the same colour as the shoal water.

"M=75. The hand—-held two—star signal can be picked up
against jungle foliage in full daylight at 3 miles with
binoculars and 1 mile with wnaided vision.

"Orange Smoké. The maximum range is approximately
5 miles with unaided vision. However, it should be
operated inland as the pink sand does not provide
sufficient colour contrast to the smoke."
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30:7.46

Magnesiun and Aluminium Powders. Ignitability
Effect of temperature. (Ref. 162/1)

The Secretary reports the receipt of P.I.F., 185
A.C., 8668 on -

"The Effect of temperature on the ignitability
of Mg. and Al Powders. by A. P. Boyle and
¥. T, Llewellyn.

Thé following is a summary.

It had already been shown that Grade S5H magnesium
powder ignites spontaneously in air when heated to a
temperature of about 600°C. It is now found that the
electrostatic energy required to produce ignition of this
magnesium is a little greater at —1509C. than at room tem-
perature, doesmot change much between room temperature and about
2009C. and =25 would be gxpected falls to zerso value at 6000C.
The curves not reproduced attached to this paper show that much
greater energy was required between the temperatupes 1730C.
and 09C. when the magnesium cooled with !'drikold' (solid CO2)
and alcohol was surrounded by an atmosphere of carbon dioxide.

. In the second part of this paper the ignition points of
aluminium and wagnesium powders are reported. Four
different samples of flake aluminium did not ignite when
heated in 30 minutes from room temperature to 600°C. Fine
and coarse magnesium powders ignited at about 540°C. . The
temperatures of ignition when different samples of aluminium
powder were dropped into a furnace varied, however, from
3500C to over 6000C and it seems to be indicated that the
temperature is lowered when the stearic acid content is
increased. In the same circumstances fine and coarse
magnesium powders ignited at temperatures between 520°C. and
5500C., The addition of water to the magnesium powders
lowered these ignition points by 10 to 400C. ' Blown aluminium
could not be ignited below 6009C., the highest temperature
used.
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Remarks by Enquiry of Birminghsam University chows that

the Panel no record exists-of the densities of the powders
concerned in this report; and that no samples
are availeble of thwse powders which showed
abnormally low ignition points; for examination
or further lrials.

ACTION Noted.

FPorward to N.R.C. Canada, D.M.S. Conacda and
D.G.0.F. for information.
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CONFIDENTIAL

Former P.P. 210

‘Enemy Munitions. German 15 c.m. Rocket.
Propelled Multi—Candle Flare.  (Ref., 145/2)

C.S.A.R. to D.Arm.R.D. on XC(4)7003/18/3 dated 17.7.46
photographs attached

"Three rocket propelled multi-candle flares have been
received and examined. Photographs are attached. The
rocket was nearly seven feet long and six inches in diameter.
It weighed about 124-1bs. and was made up of a propellant
shaft and a flare head Joined to one another by a pressed
steel connecting sleeve. The sleeve screwed onto the
forward end of the shaft and fitted tightly over the flare
head to which it was secured by three rivets. Three
collapsible fins were attached by a steel collar to the rear
end of the shaft.

The propellant shaft consisted of a strong steel
cylinder 36.1/2 inches long, closed at its forward end by a
thick steel disc in the centre of which was a tapped hole.
The rearward end was closed by a multi-channelled venturi
ring. It contained 26-1bs. of propellant in cylindrical
form arranged in two bundles of seven cylinders. The
bundles were scparated by a steel spider. Between the pro—
pellant and the forward end of the shaft was a steel ring
inside of which was a celluloid disc held in place by metal
tongues. A perforated igniter pellet of yellow composition,
the nature of which is being investigated, was situated in
the centre of the disc. A narrow celluloid tube passed
dowvn the centre of the shaft from the venturi ring to the
igniter pellet. The tube held eight gunpowder pellets,
three near each end and two in the middle.

The tapped hole in the centre of the closing disc of
the shaft received a steel mushroom—shaped delay unit with
delay composition pressed into the stem. The mushroom head
was hollow and contained 12 gms. of fine grained gunpowder
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encloscd in a disc-—shapcd cellulcid container on which was
painted V.22, The bead protrudzd into the flare contciner.
The cecnbre of each celluloid disc was a blcb of yellow com—
position.

The flure container consisted of a rolled paper
cylinder 45 inches long end 6 inches in diameter varnished
externally and closed.at its forward end by a spun metal cap
painted red. Its contents starting from the rearward end
were as follows. Firstly, covering the gunpowder chargs of
the deley unit was a c¢elluloid disc with a circular blob of
yellow composition in - the centre. The yellow materiel is
thought to facilitate "ignition of the celluloid and is being
examined. Then came a steel wheel shaped ejector unit which
had a cambric bag in the centre containing 5 gms. gunpowder
and a hollow plastic rim which was tightly packed with
L5 gms. fine grained gunpowder. Next to the ejector unit
was an igniter disc consisting of two stout paper lids which
fitted one into the other to form a flat cylindrical box.
Each lid was perforated by nine holes and was coated
internally with priming paste.

The greater part of the flare head was filled with 28
coloured flare candles in four bundles of seven cendles,
alternate bundles containing red and green flares respec-
tively. Between the bundles were igniter discs and in the
centre of each bundle were two short celluloid flash tubes
similar to the longer one in the propellant shaft. The
remaining space in the nose was filled with packing discs.

" The flare candles were 8 inches long, 1.5 inches in
diameter and weighed 11.1/2 ozs. Bach candle consisted of
a rolled paper cylinder having tinplate collars secured with
three punches to ecach end and turned over onto the closing
discs. It was filled with a fairly soft flare composition
which was primed with grained gunpowder.
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The compositions were:-
. Red
Magnesium 16.6 per cent
Wax 60 ™ o
Strontium nitrate (5 5y L R
Acid insoluble -
residue 20.9 " t
- Green
Magnesium . 11.0 per cent
Wax T e
Barium nitrate - e @ i R
Acid insoluble
residue Aa0r Y ik

The acid insoluble residue contained chlorine and was
similar to polyvinyl chloride. The flares burned with a
small flame and reached their maximum intensity slowly.
The slag tended to choke the flames so that they issued in
blowpipe fashion and the intensity was much reduced.

The colours were poor, that of the red flare being
orange to brick-red and that of the green flare being
greenish yellow. TFour flares of each colour were burned
and the times of burning, intensities and luminous
efficiencies arc set out in the table below.

e e AL e Vs e e e . o i
. i i gl . 2 Efficiency .
| Time of burning ; Tubensity . | condle eacss i
f seconds i candles per gu.
SRR o i . + o "_—.'f'_ —Atiee
.Green TFlares ‘j . Clsig)reale 1700 : 590
- . | e BT e 450
143 800 300
Tl 120 . 900 290
Red Flares o 10300 3200 -
124 64,00 2100
112 7800 2300
116 5400 1700
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Functioning: When the rocket is projected the mush-
room shaped delay is ignited by the propellant gases and
presumably burns under full gas pressure.

The delay ignites the gunpowder ejector charges which
in turn ionite and eject the flare candles from ths nose of
the flare head. The ignition of the flare candles is
facilitated by the igniter discs situated between the
bundles of flares and which are ignited by means of the
celluloid flash tubes in the middle of the bundles.”

Remarks by
the Panel

DS 82227/1
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In the report on 3.1.0.3. Trip No. 1458,
Part I, Page 25, it is recorded that
Dr. Fritz Feistel stated that Germen Target
Markers were made as copies of those used by the
British and were used as decoys; some were used
as the head filling for rockets. Therefore, it
seems very probable that some of the "Scarecrow"
and other phenomena seen over Germany early in
194), and reported by O.R.3. Bomber Command (see
P.P. 210) were caused by incorrect functioning
of the heads of these rockets.

2% The Panel understands that this rocket was
fired from ground projectors to simulate the
cascade cffects of the T.I. Bombs used by the
R.A.F. Pathfinder Forces; and that B.L.C.50,
flare bodies, filled with similar candles, were
fired from improvised mortars on Germany decoy
sites to simulate British T.I. Candles burning
on the ground.

3. Details of some of these stores are con-
tained in a report by H. J. Eppig entitled
"Anti-Pathfinder Pyrotechnics". No. 22ZOI -
Item 56.
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ACTION Forward to Bomber Command and D.0.R. (A.i.)
' asking them to note the Panel's Remarks.

ey DeArm.R.D., C.®.A.D., C.S.A.R., and Sec.

D.N.O.,
B.I1.0.S. (Group 2) for information.
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CONFIDENTIAL

No. P.P. 577
13.8.46

Rocket lMeasuring Cloud Height.  (Ref. 97/4)

"4, The object of the meeting was to lay down a specifi-
cation of requirements for a rocket to be used for measuring
the height of cloud base by day. Captain Frankccm stated
that current commercial rockets, especially the Wells
rockets at 3/6d. each, were very near to what was required,
and if they had been more consistent in performance he would
have recommended adopting them.

28 After some discussion the “following specification was
agreed :—

(a) Height. -The rocket should preferably reach
3,000 ft., but anything above 1,500 ft. would be worth
while. .

(b) Rate of Ascent. The rocket should take at least
10 seconds to reach 3,000 ft. and the time to reach any
given height must not vary more then + 10% from the
mean. A minimun overall accuracy in the measurement
of cloud height of + 10% may be expected from the
timing errors.

(c) Visibility. The track of the rocket must be
clecarly visible against different cloud backgrounds.
A distinct puff of smoke should be emitted at the top
of the ascent, preferably accompanied by a loud bang.

(d) Piring. This must be as simple as possible, e.g.
a port fire match. An inexpensive electrical firing
would be equally satisfactory.

(e) Safety Precautions. The firing must be free from
danger. If the container is heavy, a parachute must
be provided for the descent.
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(f) Price. The price must be as low as possible.
For quantities of 10,000 a year, a figure not exceeding
2/6d. each should be aimed at.

(g) Packing.. .If the rockets deteriorate when exposed
to air or m01sture, they must be protected by sultable
packing.

3. The first step should be to invite assistance from
M.0.S., -either R.D.Arm.8 or PD LX might be approached as they
are responsible for pyrotechnic development."”

NOTE. At a trial cerried out at Shoeburyness Tor the 1.0.
on 22,3.46 with rockets supplied by Messrs. Wells,
the results were inconsistent. 0f six smoke
rockets fired, two failed to burst and oné shed its
stick: of four red star rockets fired, one was
very erratic in flight: one head failed to burst
and the head of another functioned erratically.

o

This matter was referred by il.0. to DeArm.R.D. and by
him to the Panel, who discussed the matter at their
80th and 81st Meetings on 9.7.46 and 30.7.46.

Item 16 of 81st Pyrotechnic Panel Meeting

"The requirements were re—stated by representatives of
M.0sko, who said that the rocket would be required for use by
day at all meteorological reporting stations, including ships
at sea. - At present a small free hydrogen balloon is used,
but the inconvenience of using hydrogen, especially on board
ship, is disliked. Tracer bullets had been considered, but
were thought unsuitable, especially as many stations are in
towns. For this reason, any rocket would have to be provided
with a parachute to control the descent of the spent case.

A rocket reaching 1,000 feet above station level would be

useful, if the accuracy were within + 100 feet. 1,500 feet
would be much better and 3,000 feet would cover all present
requirements. In comnection with the effect of wind on the
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trajectory, it was pointed out that the lateral displacement
of the rocket could be estimated and a correction made in
the height to allow for this. C.S.A.R. said that deflec-
tions up to 159 would probably have little effect on the
results. The sound signal is desirable for occasions when
the cloud base is above the vertex of the rocket, but it was
finally agreed that for the present this sound signal could
be omitted. ' '

2. C.3.A.R. suggested the use @f a small steel rocket;
wwhich had been designed during the -war for P.F.F. use and
which was stated to reach a height of 1,800 feet in

8 seconds., If fitted with a tracer, this should meet
requirements; but as the cost was estimated to be at least
10s., it ‘'was decided, for the present, to ascertain the best
performence which can be obtained by modifying the Serwvice

1 1be Paper Rocket.

S It was agreed that the Secretary should write to
C.E.A.D. requesting him to prepare a design of 1 lb. Rocket,
preferably vane stabilised, with a tracer burning to the
vertex and a parachute to control the descent of the spent
case. A small experimental order will be arranged by
M.0she with a trade firm on receipt of the design; and to
give the Ordnance Factories experience in manufacturing
rockets, the Panel will place a small order on Swymnerton to
run in parallel, in view of the fact that it might be found
necessary to place bulk contracts with a R.0.F.

s The desirability of carrying out trials with the
Ce3.44R. type of steel body rocket modified to reach
3,000 feet will be further considered by il.0.L. and the
results communicated to the Panel.

Sec. P.Pe t0o C.S.A.R. refe 97/4 dated 157.46

"iith reference to attached copy correspondence:—

(538.67147, B«1841/46/i1.0.4a, Notes of Discussion). |
The Panel instructs me to refer this matter to you |
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P.E. 57 (Comtasd
B

for remarks especially on the probability of
getting the required height with satisfactory
consistency."

CI.S.ﬁA.R. to Sec. P.P. ref. 97/l dated 7.8.46

"The Mark IIT signal rocket will not reach a height of
1,500 feet unless it 1s operating at such a high pressure
that it is likely to burst. This height could only be
obtained if the head and its filling were reduced to a
quarter of the present weight.

To obtain the necessary accuracy in the estimation aof
the height of the cloud-base with gunpowder rockets, it will
be necessary to have the rockets carefully filled by an
experienced firm and to prove them for peak-height before
issue. They should be proved periodically during storage.
observers responsible for determining cloud—heights should
reject observations made with rockets which they estimate
have diverged more than 20° from the vertical.

A single—stage gunpowder rocket which could reach a
height of 3,000 feet would be expensive, clumsy and liable
to burst. The Rossman L—stage rocket which weighed 2 Lb.
‘11 oz. (15 oz. of head filling) reached a height of
3,000 feet. Rockets.to this design (3-stage) were made in
this Department but occasional bursts were never eliminated.
This rocket would not be cheap.

A small steel rocket which may be suitable for this
work was designed (R.22) by this Department for the P.F.F. .
It has a short burning time and high acceleration and should
give adequately reproducible ballistics. It could probably
be projected vertically with much greater regularity than
any paper—cased rocket fitted with a stick. This rocket
will reach 2,000 feet and could be fitted with a tracer and
parachute. If the gunpowder charge was replaced by cordite,
the rocket should attain a height of 3,C00 feet and have very
regular ballistics. A short tube, about 2 1/2 feet long,
would be required as a projector.
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the Panel

A\J .Li

DS 82227/1

g They further RECOM/END that, in the first

P.P. 577 (Contd.)
5

The Panel agrees with C.S.A.R. In their
considered opinion, it may be a waste of time,
effort and money to experiment any further with
single~stage paper rockets for this purpose.

2. They think that no satisfactory solution
"on the cheap" such as d331rcd by M.0. is
feasible.

3. The Panel RECOMIENDS that C.E.A.D. con-
sulting C.S.A.R., should be asked to design a
modified R.22 rocket to comply with M.O's.
requirement.

instance, this d631gn‘ohould be submltted to
trade firms, e.g. Schermuly, for an estimate of
the cost of mass production. Then d.0. could
seek financial approval for the project of
supply before any large—scale departmental trials
are undertaken by C.E.A.D. to perfect the

design.

B The Panel discussed the suggestion made by
I.S.A.A. that a tracer bullet would be a much
more economnical store to meet the purpose
envisaged than any rocket, and that if it were
provided with a self-destroying charge, the
objection to its use in towns would be met.

Forward to Sec. 0.B. to remark on the
possibility of developing a low velocity self-
destroying tracer projectile to be fired from
any suitable weapon such as the .5" Vickers
barrel, to meet M.0!'s. requirements.

D-NOOo, D-.AI'm-R-D-, D-G‘- Of A-’ C-SoA-R-,
C-E-A-D- a.n.d }.’I-O-L}- for j.nfOI‘ma'tlon.

259




CONFIDENT TAL

No. P.P. 518_
13__{8._2.[:6‘ y
Former P.P's. 505 and 537

Cartridges Sigpal Etc.)
Aluminitm Cases. /2 dnme and: 1 dn.
(Ref. 23/2 and 87/3)

C.S.A.R. %o Sec. P.P. on X.C.(4)0008/1/32 dated 14.3.46 and
to D.Arm.R.D. on X.C.(4)0008/1/i1 dated 5.7.46

"{. The ahove two papers report the results of Departmental
trials by C.35.A.R. with extruded Aluminiun Cartridge cases
1,1/2 in. and 1 in. not using paper liners.

The object of these trials is to get information that
will be useful later on to C.E.A.D. and D.G.0.F., both in
producing empty Signal Cartridges by impact extrusion, and
in the subsequent design of filled cartrlages of all natures
using these aluninium cases. ‘

- The reports deal withi-
(2) . The desirable wall thickness of the empty cases.

(b) Design and methods of turn—over for the mouth of
the cartridges. . :

(¢c) Methods of mouth sealing end closing.

(d) Length of cartridges and their behaviour on firing,
especially when they proJject beyond the muzzle of
existing pistols, e.g» (Smoke puff cartridges).

(e) Behaviour of cartridges filled brown smoke puff or
white smoke puff, with regard to the collapse of smoke
units, and premature bursts.

(f) Increasing the present design dismeters of the

cartridge cases to reduce the clearances 1n the barrels
of pistols, to av01d spllt cases,
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P.P. 578 (oontd.)
B

2. CeS.A.R. makes the feollowing tentative recommendations:- '

A. Cartridges 1 in. (Aluminium) Signal and Illuminating

(i) The number of different lengths of cases-can be
reduced to two. The final lengths adopted will depend
on whether the use of paper liners and of compressed
paper base wads can be avoided; and on the amount of

"turn—over” of the lip (90° or 300). It appears that
the ‘paper liner is not necessary.

(ii) Wall thickness of about 0.030 in. should be satis-
factory. ; '

(iii) Clearance in pistol barrels should be reduced.
The diameter of 1 in. cases should be H 1.075 —
| . L 1.055 inches.

{0TE - Por a fairly successful trial of Cartridges 1 in.
I1luminating J with A{. cases see P.P.533.

[

; B. Cartridges 1.1/2 in. (Aluminium) Signal and Smoke Puff

(1) Paper Liners can probably be avoided.

(ii) Wall thickness of about 0.030 in. should be satis-
factory. = = ' : :

(iii) Clearances. Dismeter 1.1/2 in. cases should be
H 1.56 - L. 1.5k inches.

(iv) The reliable functioning of Smoke Puffs from these
metal cases with turn—over lips calls for further
investigation. With the existing designs of smoke puff
signals, thus confined, the firing pressures are such as
to cause collapse of the smoke containers. The move-
ment of the fillings inside the ceartridges under rough
usage is also troublesome, tending to break the mouth
sealing.

DS 822271 261

e R ——E———————



P.P. 578 (Contd.)
& 3 A

(v) With 1.1/2 in. cartridges protruding from the
muzzle of the pistol, as in the case of Smoke Puffs, a
turn-over of the lip of the cartridge of 300 can
probably be used, but a turn-over of 900 is liable to
cause such a swelling of the unsupported mouth of the
cartridge as to create serious extraction difficulties.

Remarks by
the Panel

AOTION

DS 82227/1

The Panel agree generally with C.S.A.R. and
are informed by C.E.A.D. that extruded aluninium
cartridge cases will shortly be available for
filling +rials. ° They await the result of these
trials, especially those to ascertain whether
the difficulty mentioned in B (iv) of C.S.A.R's.
tentative recommendetions is overcome by his
proposal, i.e. that the cartridge should be
tightly packed with the minimum of longitudinal
movement of the filling, any felt washer used
being tightly compressed.

Forward to C.E.A.D.

25 Ask C.E.A.D. to inform the Panel of the
results of the trials when available.

DRl BeCoof Avy DehrinaRDi, DeGi0.F. J BiP 05,
OESe kiR Sows OnBuig -G BaMe Gy O Lok, De@sle/
Suke A DopeTordame . Dl S B 29, 00905 -Indde.
A.M.R., B.S.A.C. Washington, M.L.0., (N.Z.),
N.R.C. (Canada) and D..S. (Canada) for
information.-
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CONFIDENTIAL
P.Pe 510
3 8.
Bombs, A/C. Practice. Naval Requirements.

10 1b. Flash. Former P.P.512. (Ref. 83/1)

10 1b. Flame. Former P.P.538. (Ref. 83/2)

10 1b. Brown Smoke. Former P.P's. 378 and 420.

(Ref. 83/3 and

131/2)

8.1/2 1b. Break-up Smoke. (No file)

8.1/2 1b. Break-up Flame. Former P.P. 459

(Ref. 98/2)

8.1/2 1b. Break—up Coloured Dye Filling.
“Former P.P. 463. (Ref. 83/L)

25 1b. Flash. Former P.P. 320. (Ref. 83/6)

12-1) 1b. (Day and Night) (Ref. 83/7)

The following decisions were reached at a meeting held
at Thames House on 19th August, 1946, by representatives of
D.Arm.R.D., D.A.¥W. and N.A.I.

"A. 10 1b. Bombs .
1 It was pointed out that Naval stocks of 10 1lb. Practice
Bomb Flash (filled S.R.541B) will suffice until 1943.

Since, even in the event- of Naval Service trials on Bombs
filled S.R.807 proving satisfactory, financial approval for
provision of 10 1lb. Bombs with this filling would probably
not be forthcoming, it was agreed that such trials need not
be arranged unless and until it appears thaL the .proposed

developed in time."

"3, The requirement for the 10 1lb. Practice Bomb filled
Brown Smoke has been withdrawm.

B. 25 1lb. Bombs

1. Thé ﬁavy do not wish to use this Bomb for stowage
reasons. .
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P.P- 579 (Contad. j
5

Ze No Naval acceptance trials of any of the fillings for
this bomb need be done at present, unless it is found that
the 12-14 bomb will not becone available before stocks of
10 pdrs. are consumed. - .

C. 12 = 14 1b. Bombs

1.  The Naval requirement is for a bomb (or bombs) to give
visible effect by ‘day and night on land and water. The
duration required is 5 seconds: the earlier requirement for
15 seconds was to enable the pilot to see the fall of .his
own bombs in dive bomblng practlce and this is not now con-
sidered essential.’

2. No fillings to produce a coloured dye—patch, or smoke
of distinctive colour from that of the ordinary 'day’
filling, are now needed.

D. 8.1/2 1b. Bombs
1. The bombs already developed, i.c.

Smoke (issued unfilled)
Flame (issued filled)

continue to be reguired.

2. Trials of dyestuffs to produce colours distinguishable
from Rhodamine B, at present approved as an alternative
filling for smoke bombs, were agreed to be desirable."

Remarks by Noted.

the Panel :
2. The trials in Bombs, A/C., Practice,
10 1b, Flash, of filling S.R.807 to replace
S5.R.541B, recomnended by the Panel in P.P.512,
can be suspended agreeadly to paragraph A.1. of
the decisions of the mecting above.  (Ref.

’ 83/1).
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P.P. 579 (Contd.)
3

3¢ The Panel RECOMMENDS with reference to
paragraph D.2 that the trials for Dye patch and/
or Foam patch fillings for the Bomb, A/C.,
Practice, 8 1/2 1lb. Break-up, (P.P's. 468 and
423) should be continued. (Ref. 83/4).

y Lte The Panel were informed by C.E.A.D. that
promising results have been obtained with bombs
containing a mixture of dye-stuffs with
P.E.T.N. and wax. They would like to receive
reports on these trials when available.

ACTION Forward to C.S.A.R., D.Arm.R.D., C.E.A.D.
and D.N.O.

2. Ask C.S.A.R. if he will prepare 5 gallons
of each of the recommended dye solutions for
use in the Naval Trials.

B Ask D.Arm.R.D. to issue disposal
instructions for this material and to note the

) Panel's recommendation in para. 3 of the
Remarks.

4. Ask C.E.A.D. to supply reports on the
trials of coloured smoke fillings for the
12/14 1b. bomb referred to above.

5. Ask D.N.O. to note the Panel!s recommenda-
tion in para.3 of the Remarks.

D.N.Q./L., C.NeRe, C:CeI., D.D., Rescue

(Rescue 13, Secy P.L.P.l., DuDaIlchtme, hoD/Xo2ey
U.Ss Military and Naval Attaches, A.M.R.,
MelunOsy (MaZv), DsGeTuS.y (Seks), QsCabe Indis,
Naval Office, Melbourne, C.S.L.0. (N.R.C,) and
Secs 0.Be. for information.
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P.P. MINUTES BOUND VOLUME XTITT

CORKECTICNS.

8

Page Line Corrections.

9 12 for "shore" rcad store

18 L "Anotide Anodite

26 2l "not" now

33 10 & 18 "INT/A4 " TNT/AL.

35 6 1y g~6n 106 (in 2 places)
49 L © "Msrker" Merker

8ly .29 R Al

99 12 "hand-hold" hand-held
114 27 "nito-amines" nitro-cmines i
149 7 TRt iile
261 17 Ul o1,

Tlcase correct your copy of Vol. XIII herewith.

W. Ross.
Secy Pl

i 25. 3. 47.
Pe 252




Volume XIIT

Corrections te Bound Volumes of P.P. Minutes

In addition to those corrections already printed

inside the back cover of volume XII.

P.P. No.

Vol, Page
L2 2 2y
68 L 66
98 b 8
150 7 19
160, 3 2
342 10 2
LT XL o

-

Action.

Correction

Last 2 lines.,

for "his approval" read
the improvement.

Heading.

to read ilare,

Ground, 15 Minute, Colourcd.

Heading,

des

Reference should

read 96/2 ngt g 2,

Remarks by the Panel. ILine 1.

For "D.D./L/5T4.A read
D.D./L/87lLA.

Last line for "sosine"
read Hosine.’

Heading,

add 368.

To Former P.Ps.
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